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DISSECTION OF THE ABDOMEN 

DISSECTION I 
THE LUMBAR REGION' 

Fob three days at least the body hes face downwards on 
the table, its pelvic part propped up by blocks, and the thighs 
extended from the end of the table. During this period the 
dissectors of the abdomen have to examine two regions — the 
lumbar and the ischio-rectal of the perineum. Both are parts 
of the utmost practical importance. They have to work 
with, and assist, both the dissectors of the upper antj lower 
extremities — to some extent at least. 

The lumbar region (fig. 117) is that part of the body which 
lies between the twelfth rib above and the crest of the ilium 
below. Its width varies with the proximity of the rib to the 
crest of the ilium ; the distance between them is usually 
about two and a half inches. 

Surface Markings (fig. 117).— The following points should 

' It has long been customary to place the body in the lithotomy position during 
the first two days for the dissection of the perineum. The method described in 
the text has many advantages : First, the lumbar and sacral regions, now more 
frequently the seats of operation than the perineum, can be thoroughly examined 
from behind, instead of being omitted ; secondly, the perineum can be more con- 
veniently dissected after the lower extremities are removed ; thirdly, now that 
formalin is the chief ingredient used in preserving subjects for dissection, flexion 
of the thighs to place the body in the lithotomy position causes rupture of the 
hamstring and gluteal muscles. 

II. B 



2 THE LUMBAE EEGION 

be made out : (1) The crest of the iHum and posterior superior 
and inferior iUac spines. (2) The tips of the lower dorsal and 
five lumbar spines. (3) The lower three ribs. The twelfth rib 
varies much in length ; its tip may almost reach the crest of 
the ilium in some subjects. (4) The prominent rounded outer 
border of the erector spinse. 

The object of the dissection is to expose the kidney and 
colon from behind and examine the structures which have to 
be cut through to reach them. The ascending colon lies in 
the right lumbar region, the descending in the left. Their 
position may be indicated by drawing a line vertically upwards 
from the crest of the ilium an inch to the outer side of the 
erector spinee (fig. 117, A, b). The last rib is the best guide to 



Fig. 117. — The sukface markings op the lumbar region. 
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" the kidney. It crosses the kidney obliquely outwards and down- 
wards ; two thirds of the kidney lie below the rib, one third 
above it. The outer convex margin of the kidney reaches the 
line of the colon ; its lower end reaches within one and a half 
inches of the iliac crest. The right kidney in women frequently 
reaches or passes beyond the crest. The structures to be re- 
flected to expose the kidney and colon are shown in fig. 118. 

Eeflection of the Skin. — Three incisions are made : 
(1) A median over the lower dorsal and lumbar spines down 
to the anus. (2) Along the crest of the ilium from the median 
incision to the anterior superior spine. (3) From the median 
incision commencing over the last lumbar spine to the pos- 
terior border of the axilla, below and external to the acromion 
process of the scapula. 



CUTANEOUS NEEVES OF THE LUMBAE EEGION 3 

The skin over the himhar region is thus marked out into 
two triangular flaps, which are raised upwards and outwards 
until the area between the crest of the ilium below and eighth 
rib above is exposed. The dissectors of the upper extremities 
assist in the reflection of the skin flaps. 

Cutaneous Nerves. — In the superficial fascia are to be 
found (fig. 119) : 

(1) The cutaneous branches from the posterior divisions of 
the first, second, and third.lumbar nerves. They appear at the 
outer border of the erector spinse, above the crest of the ilium. 
They spring from the external branches of the posterior 
divisions (see fig. 120) and end on the gluteal region. 



Fig. 118. — Section of the lumbar region of the body, showing the position of 

THE COLON AND THE STRUCTUEES TO BE DIVIDED TO EXPOSE IT. ' For cleameSB, 

the latissimus doisi is not rej)resentecl (see fig. 122). (After Braune.) 
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(2) The corresponding cutaneous branches from the lower 
dorsal nerves. The upper nerves of this series are dissected 
by the student on the upper extremity. 

(3) Lateral cutaneous branches from the eighth intercostal 
to the first lumbar nerve. Each lateral cutaneous nerve 
(fig. 119) divides into an anterior and posterior branch, which 
appear separately near the origin of the external oblique and 
supply the skin on the lateral aspect of the body. The lateral 
cutaneous (iliac) branch of the twelfth dorsal does not divide ; 
it pierces the external oblique and crosses the crest of the ilium 
two inches behind the anterior superior spine (fig. 119). 

The lateral cutaneous branch of the first lumbar nerve 



Fia. 119.— Lateral and axteriok cutaneous nerves of the AiiUOMEx and thorax. 

(After Henle.) 
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PETIT'S TEIANGLE 5 

(iliac branch of the iHo-hypogastric) crosses the iUac crest a 
Httle behind that of the twelfth dorsal. 

Petit' s Tuiakgle. — A triangular interval should be looked 
for between the anterior border of the latissimus dorsi bshind 
and the posterior border of the external oblique in front, above 
the crest of the ilium (fig. 1'21). This is Petit's triangle; it is 
situated behind the mid-point of the iliac crest. A hernia 
or lumbar abscess may appear through it. The borders of the 
latissimus dorsi and external oblique may meet, so that there 
is no triangle. This is frequently the case in the male subject. 



Fig. 120. — Showino the manxeh ix which the posteeioh, LATEn.iL, and anteeioe 

CUTANEOUS NEEVES .\EISE. 
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Latissimus Dorsi. — The origin of the muscle from the lower 
three ribs, posterior third of the iliac crest, and posterior layer 
of the lumbar aponeurosis is to be cleaned and defined (fig. 121). 
When this part of its origin has been shown to the dissector 
of the upper extremit)', the attachments are cut through 
and the muscle reflected upwards. 

External Oblique. — The posterior part of the muscle, the 
part which rises from the outer surfaces of the lowest three ribs 
and is inserted to the outer border of the anterior half of the 
iliac crest, is to be cleaned and the posterior border defined 
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THE LUMBAE EBGION 



(fig. 1-21). This part of the muscle depresses tlie lower ribs 
and acts in expiration. 

Lumbar Fascia. — To understand this fascia, it is necessary 
to study it in such a section of the loins as is shown in fig. 122. 

The internal oblique (which can be seen beneath the external 
oblique in the present dissection) and the transversalis muscle 
arise by a dense aponeurosis, which stretches from the last rib 
to the iliac crest. As this aponeurosis passes to be attached 
to the spine it splits into three layers — j^ostcrior, middle, and 
anterior layers of the lumbar fascia (fig. 118). The posterior 
layer passes to the tips of the lumbar spines, forming a posterior 
sheath for the erector spinse. The middle layer passes to the 
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tips of the lumbar transverse processes between the erector 
spinse and the quadratus lumborum. The anterior layer lies in 
front of the quadratus, and is attached to the bases of the trans- 
verse processes on their anterior aspect. Thus the sheath of the 
erector spinse is formed by the posterior and middle, and that 
of the quadratus lumborum by the middle and anterior layers 
of the lumbar fascia. 

These three layers can be seen by opening the sheath of the 
erector spinae (posterior layer) near the outer border of the 
muscle. By pushing the muscle fibres inwards with the knife- 
handle the middle layer will be seen. The anterior layer will 
be encountered in front of the qtiadratus. 
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Quadratus Lumbopum.— The quadratus lumborum will be 
studied more minutely afterwards. The quadratus lies deep to 
the erector spinse, but above the crest of the ilium its outer 
border projects at least an inch beyond the erector (figs. 118, 
122). Its fibres pass between the posterior fifth of the iliac 
crest, the last rib and lumbar transverse processes. The colon 
and kidney lie in front of it. 

The aponeurosis of origin of the internal oblique should be 
cut throiigh at the outer border of the erector spinas, the 

inc. 122. A SECTION of the LnjtnAE kegion to show the three layers or the 
LUMiiAR FASCIA. (Gunningliani.) 




1, A lumbar vertebi'iv, 2. Psoas maguus muscle. 3. Quadratus lunibovum. 4. Erector spina?. 
5. Lumbar aponeurosis. 6. Latissimus dorsi. Between 5 and G tlie sen-atus posticus interior 
is seen. 7. External oblique. 8. Internal oblique. ■ 9. Transversalis. 10. Rectus aliilnminis. 
11. Insertion 'of the lambar aponeurosis into the spine of tlie lumbar vertebra. 12. Lumbar 
aponeiurosis dividing into three layers. 13. The figure is placed on'the qua(.h-atus lumborum, 
. and has above it the anterior layer of the lumbar aponenrosis. and below it the middle layer. 
14. Peritoneum where it covers the kidney. 15. Shows the mode of union of the tendons iii 
the formation of the sheath of tlie rectus. 



incision passing from the last rib above to the iliac crest 
below. The attenuated transversalis fascia, subperitoneal tissue, 
and peritoneum lie beneath it (fig. 118). 

Structures on the Anterior Aspect of the Quadratus 
Lumborum. — The following structures must then be looked 
for in the fat and connective tissue beneath the fascia at the 
outer border of the quadratus (fig. 123) : 

(1) The twelfth dorsal nerve. It will be found at the lower 
border of the last rib. It pierces the aponeurosis of the origin 
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of the transversalis, and passes forwards between the transver- 
salis and internal oblique. 

(•2) The ilio-liypogastric and iliu-inc] ainal nerves, both 
branches of the first lumbar. These pass outwards between 
the last rib and the iliac crest. They will afterwards be seen 
beneath the internal oblique. 

(3) The first, seco7id, ccnd third hcmbar arteries and veins. 
These are commonly of small size, and may not be seen. The 
first lumbar artery accompanies the last dorsal nerve and is 



Fig. 123.— The nerves behind the kiiixi;y and chlon- ix the lumbar region. 
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the largest of the three. The others pass usually on the 
posterior surface of the quadratus lumborum. 

(4) The kidney (fig. 123) will be felt in a mass of fat and 
connective tissue in the angle between the last rib and the erector 
spinae. The transverse processes of the first and second lumbar 
vertebrae can be distinctly felt ; they lie behind the inner and 
lower part of the kidney. The fat should be removed so as to 
expose the infra-costal part of the kidney. The posterior 
aspect is not covered by peritoneum (fig. 12'2). 
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(5) The ureter should be looked for in the fat in front of 
the first and second transverse processes. 

(6) When the subperitoneal fat and tissue which lie beneath 
the aponeurosis of the internal oblique are removed, the outer 
surface of the peritoneum — the lining serous membrane of the 
abdomen — will be seen. 

(7) The descending colon on the leftside, and the ascending 
colon on the right. If these parts of the bowel are empty, the 
peritoneum nray cover them completely ; but if full — especially 
as regards the ascending colon — a considerable area of uncovered 
surface will be found in front of the quadratus lumborum 
(fig. 118). 

To expose the colon and kidney in the loin, the following 
structures have been cut through (fig. 118) : (1) Skin ; 
(2) subcutaneous tissue and nerves ; (8) parts of the latissimus 
dorsi and external oblique ; (4) the aponeurosis of the internal 
oblique and transversalis ; (5) various arteries and nerves ; 
(6) the transversalis fascia, sub-peritoneal fat and tissue. 

The structures thus disturbed should be replaced, stitched 
in position, and covered by the lower dorsal flap of skin. 



DISSECTION II 
THE ISCHIO-RECTAL AND ISCHIO-SACRAL REGIONS 

After the men who dissect the lower' extremities have re ■ 
fleeted the gluteus maximus, cleaned and examined the 
structures which lie beneath it, and which emerge at the 
sacro-sciatic foramen (fig. 124), the dissectors of the abdomen 
commence to examine the region round the anus, coccyx, and 
sacrum. Many of the structures are common to the abdomen 
and lower extremities, and dissectors of -both parts should be 
accommodating, the senior helping the junior. The aim of the 
present dissection is to expose the rectum and its muscles from 
behind, and thus to obtain a practical knowledge of the struc- 
tures which are met with by the surgeon in operations on the 
rectum. Much will be learned, too, of the relationships, nerve 
supply, and blood supply of the rectum. 

Surface Marking's.— In going over these, the dissectors 
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should have a pelvis placed in a position corresponding to that 
of the part examined. The following points are to be noted: 

(1) The anus, situated midway between and rather behind 
the ischial tuberosities, and in front of the ti^J of the coccyx. 
The distance to each of these three points is a little over 
1| inches. 

(2) The great sacro-sciatic ligament (fig. 124), passing from 
the ischial tuberosity to the side of the coccyx, sAcrum, and 
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posterior inferior iliac spine. This ligament separates the 
ischio-rectal from the ischio-sacral region. 

(3) Note the superior cornua of the coccyx, the deficiency 
of laminae and spines in the lower one or two sacral vertebras, 
and the spinous ridge on the upper three. The lower two 
sacral vertebrae lie below and beyond the posterior inferior 
iliac spines. 

EiiFLBCTioN OF Skin. — The skin has been already reflected 
from the sacrum and coccyx. It should be removed from the 
perineum as far forwards (downwards) as the anterior margin 
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of the anus. In the neighbourhood of the anus care must be 
used in the reflection of the skin, for there the external sphincter 
and corrugator of the anus he beneath it. 

The A no- coccygeal ligament is an ill • defined band of fibrous 
tissue which passes from the tip of the coccyx and ends in 
the posterior border of the anus. It lies between the insertions 
of the two levator ani muscles. 

External Sphincter of the Anus.— The inner fibres form a 
ring of muscular tissue round the termination of the anal canal. 
The outer and more superficial fibres arise behind from the 
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tip of the coccyx and the ano-coccygeal ligament. They 
pass forwards and converge at the central tendinous point 
of the perineum in front of the anus (Plate XXXIX). It 
receives its nerve supply from the inferior heemorrhoidal and 
perineal branch of the fourth sacral (fig. 125). 

Nerves. — (1) Perineal Branch of Foitrtli Sacral (fig. 12.5). 
The fourth sacral gives off a perineal branch which will be 
found as it pierces the coccygeus muscle at the side of the 
coccyx. It is distributed to the external sphincter and to the 
skin between the anus and coccyx. It crosses in the fat and 
connective tissue of the posterior part of the ischio-rectal fossa. 
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(2) Perforatiuf] Cutaneous Branch of tJie Fourth Sacral 
(fig. 125). — This nerve should be found as it pierces the great 
sacro-sciatic Hgainent near the coccyx. Turning round the 
lower border of the gluteus maximus, it is distributed to a 
small area of skin near the coccyx. 

(3) Inferior Hcemorrhoidal Nerve. — In the fat and con- 
nective tissue of the ischio-rectal fossa, between the anus and 
ischial tuberosity, this nerve will be found passing inwards 
with the inferior hasmorrhoidal vessels (Plate XXXIX). It 
arises from the internal pudic nerve, and supplies the circum- 
anal skin and external sphincter. 

(4) Fifth Sacral and Coccygeal Ncrvefi (fig; 125). — The 
spinal canal over the fifth sacral vertebra, and probably also 
over the fourth, is open, the lamina of these vertebrae being 
absent. The fibrous and ligamentous tissue over the sacral 
canal and over the coccyx should be carefully removed. 
Within the sacral canal soft fatty tissue containing nerve roots 
will be found. At the termination of the canal, the following 
nerves should be sought for, four belonging to each side. These 
are (1) the anterior and posterior divisions of the fifth sacral 
pair of spinal nerves, (2) the anterior and posterior divisions of 
the coccygeal pair of spinal nerves. 

The four posterior divisions become imbedded in the fibrous 
tissue over the coccyx, and are hard to trace to their termina- 
tions in the skin over the coccyx. The four anterior divisions 
(two sacral, two coccygeal) are distributed to the circum- 
coccygeal skin, but take a devious path. They issue from the 
sacral canal, pierce the structures attached to the side of the 
coccyx, and appear on the pelvic surface of the coccygeus 
muscle. This they again pierce to reach the skin. 

Ischio-rectal Fossa. — The terminal part of the rectum is 
suspended within the pelvis by a muscular funnel formed by 
the two levatores ani. Between this funnel, which is now seen 
projecting in the perineum, and the ischial tuberosity on each 
side, is a space filled with fat and fibrous tissue, to which the 
name of ischio-rectal fossa is given (fig. 126). The greater 
part of this space can now be examined. 

Boundaries. — The Outeb Wall of the space should be 
examined first. The following structures enter into its for- 
mation : 

(1) The Obturator Fascia. — AVhen the fat and contents 
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of the ischio-rectal fossa are cleaned away from the outer wall 
with the handle of the scalpel, this thick, strong fascia will be 
seen (figs. 126 and 199, p. 173). It covers the inner or pelvic 
aspect of the obturator internus muscle, of which it is the sheath, 
and forms the outer hning or boundary of the ischio-rectal fossa. 
The fascia is attached to the inner margin of the ischial 
tuberosity, insertion of the great sacro-sciatic ligament, and 
ramus of the ischium ; in front it blends with the margin of 
the triangular ligament. 

Fig. 126. — Veetical section of the ischiorect.il fossa from behinh. 
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(2) The Great Sacro-sciatic Ligament, with the lower 
margin of the gluteus maximus over it, forms the external 
boundary of the fossa behind the obturator fascia. 

(3) The Small Sacro-sciatic foramen, between the great 
and small ligaments, is a hiatus in the outer wall of the fossa 
(fig. 124). It is the portal by which the vessels and nerves 
reach the ischio-rectal fossa. The pudic nerve and artery will 
be seen crossing the ischial spine to enter the fossa, and the 
pudic vein passing over it to enter the pelvis. 

The Inner Wall of the fossa is formed by : 
(1) The Levator Ani Muscle (fig. 126) and the fibrous tissue 
or sheath covering its outer aspect— the anal fascia. The 
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fibres of the levator end on the anal canal and in the ano- 
coccygeal raphe (Plate XXXIX). 

(2) The Goccygeus muscle, rising from the ischial spine and 
ending on the side of the coccyx. 

When the fat and fibrous tissue, including the circum-anal 
tissue, is cleaned away and the muscles forming the inner 
wall are exposed, the levator ani will be seen to arise from the 
inner aspect of the obturator fascia (fig. 199, p. 173). At its 
origin, the anal fascia fuses with the obturator fascia, from 
the triangular ligament in front to the small sacro- sciatic 
ligament behind. 

Shape. — The ischio-rectal space is thus wedge-shaped ; its 
inner and outer walls meet within the pelvis ; it ends in a re- 
cess in front beneath the base of the triangular ligament and 
at an angle behind, below the coccygeal insertion of the great 
sacro-sciatic ligament. 

Base. — The base of the fossa is formed by skin and sub- 
cutaneous tissue. The outer fibres of the external sphincter 
lie in the base. 

Contents. — (1) Fat and connective tissue, already removed. 

(2) The perineal branch of the fourth sacral nerve, already 
examined. 

(3) The perforating cutaneoas branch of the fourth sacral. 

(4) The inferior hsemorrhoidal artery and vein (Plate 
XXXIX). 

(5) The superficial perineal vessels and nerves (Plate 
XXXIX). 

(6) The internal pudic artery and vein in Alcock's canal 
(fig.l2G). 

(7) The pudic nerve. 

Internal Pudic Artery (fig. 127). — The great sacro-sciatic 
ligament should be removed completely. The pudic artery is 
then seen crossing the ischial spine. It should be cleaned, its 
companion vein being removed. 

The pudic artery is one of the terminal branches of the 
anterior division of the internal iliac artery (fig. 203, i9, p. 179). 
From its origin within the pelvis to its termination as the dorsal 
artery of the penis, it passes through the following stages : 

(1) Pelvic Stage. — It issues beneath the pyriformis from 
the great sacro-sciatic foramen (fig. 124). It supplies minor 
twigs within the pelvis. 
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(•2) Ischial Stage. — On the spine of the ischium. The pudic 
nerve hes internal, and the nerve to the obturator internus 
external to it. 

(3) IscHio-EECTAL Stage.— In the outer wall of the ischio- 
rectal fossa. Here it is enclosed within the obturator fascia in 
a fibrous canal (Alcock's) (fig. 126). It enters this stage as it 
passes through the small sacro-sciatic foramen. 

(4) Its final stage between the layers of the triangular 
ligament will be examined later. 

Fig. 127. — Showino the couese of the internal pudic artery in the 
PERINEUM. {Wilson.) 




I. The penis ; the eras penis of tlic left siile is cut through. 2. Accelerator urinas musc'.e. 
3. Erector penis. 4. Anus surrouniled by tlie sphincter ani. 5. Rami of iscliiuni and pubes. 
6. Tuberosity of iscliluui. 7. Lesser sacro-sciatic ligament. 3. Coccyx, 9. Internal pudic 
artery, crossing tlie spine of the iscliinm and entering the perineum. 10. Inferior hfemor- 
rhoid'al brandies. 11. Superficial perineal artery, giving off the transverse artery upon the 
transversus perinfei muscle. 12. Tlie same artery on tlie left side cut off. 13. Artery of the 
bulb. 14. Tlie artery of the corpus cavernosnm and tlie dorsal artery of the penis. 



The Inferior Hceniorrhoidal Artery arises from the 
ischio-rectal stage (fig. 1'27, lo). It crosses the ischio-rectal 
fossa and ends in the tissues round the anus, anastomosing 
with the other haemorrhoidal arteries. 

The pudic vein receives perineal and inferior hfemorrhoidal 
tributaries, and ends in the internal iliac vein within the 
pelvis. It accompanies the artery. 

Pudic Nerve. — In order to see the origin of this nerve, the 
coccygeus and small sacro-sciatic and ano-coccygeal ligaments 
should be detached from the sides of the coccyx. The fifth 
sacral vertebra and coccyx have to be detached from the rest of 
the sacrum by insinuating the blade of a bone forceps beneath 
the bone and cutting it through, care being taken that the 
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structures in front of the coccyx and the pudic nerves are not 
injured. It will then be possible to remove the coccyx and 
last piece of the sacram. The fourth piece of the sacrum 
should then be removed piece-meal. 

The pudic nerve will be seen to arise from the third and 
fourth sacral nerves (see fig. 206, p. 184). In its course the 
same stages may be recognised as in the artery. 

(1) Pelvic Stage. — Within the pelvis, the pudic nerve lies 
between the rectum in front and the pyriformis and sacrum 
behind. 

(2) Ischial Stage. — The nerve crosses the small sacro- 
sciatic ligament internal to the pudic artery. 

(3) Ischio-rectal Stage. — As the nerve enters at the small 
sacro-sciatic foramen it divides into the following : 

(a) Inferior hsemorrhoidal nerve, already seen 

terminating round the anus. 

(b) Perineal nerve. 

(c) Dorsal nerve of penis. 

The two named last pass forwards in Alcock's canal with 
the pudic artery, one on each side of it (fig. 126). 

The Fourth Sacral Nerve. — From this nerve the following 
branches arise : 

(1) Perineal branch (fig. 12-5). 

(2) Perforating cutaneous (fig. 125). 

(3)- Part of the pudic nerve (fig. 206, p. 184). 

(4) Muscular branches to the levator ani and coccygeus. 

(5) Nervi erigentes — visceral nerves to the rectum, bladder, 
prostate, uterus and vagina (fig. 206, p. 184). 

The pyriformis should be removed. The rectmn is seen 
to lie on its pelvic or deep aspect. 

The Rectum. — Part of the rectum is now exposed. The 
chief structures which have been removed to expose it are : — 
(1) The gluteus maximus, (2) sacro-sciatic ligaments, (3) coccyx 
and part of the sacrum, and (4) pyriformis. 

The part of the rectum exposed is the second stage — that 
part between the third sacral vertebra and the anal canal 
(fig. 128). It is seen to be surrounded by a sheath of loose 
fibrous tissue (the rectal fascia), which fuses below with the 
inner or pelvic sheath of the levatores ani (recto-vesical fascia) 
(fig. 126). The posterior aspect of this part of the rectum is in 
contact with the last two vertebrse of the sacrum, the pyriformis. 
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the sacral plexus and nerves, branches of the internal ihac artery 
and vein, the coccyx, coccygeus and levator ani muscle. 

In the fibrous tissue in front of the coccyx and lower part 
of the sacrum, will be seen : (1) The anterior sacro-coccygeal 
ligaments; (2) the middle and lateral sacral arteries and 
vems ; (3) the ganglion impar of the sympathetic chain 
(fig. 206, p. 184). 



Fiii. l'2s. — Showing the relatioxship of the EECTuai to the sachum 
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On the rectum will be found the leash-like arrangement of 
the branches of the superior hsemorrhoidal artery. They 
pierce the muscular coat .of the rectum two inches above the 
anal canal, and end in the sub-mucous plexus in the lower part 
of the rectum (fig. 218). 

The middle hceuiorrhoidal artery arises on each side from 
ir. c 
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the anterior division of the internal iliac, but its origin is 
variable (Plate XLII, p. 178). It is usually of small size and 
ends in the lower part of the second stage of the rectum. 

The superior hsemorrhoidal vein joins the inferior mesen- 
teric and its blood thus passes to the portal vein. The middle 
hEemorrhoidal veins join the internal iliac vein. 

Pelvic Peritoneum. — When the fibrous tissue on the rectum 
is cleaned avi^ay, the peritoneum will be found attached to the 
upper part of the second stage of the rectum (fig. 128). The 
recto-vesical or Douglas's pouch lies in front of it (fig. 128, e). 
The lower half of this stage lies beyond and uncovered by the 
peritoneum, while its upper half is covered by peritoneum only 
on its anterior and lateral aspects. From the sides of the upper 
part, the peritoneum is reflected to the bladder in the male, 
to the uterus in the female. The first stage of the rectum is 
completely covered (fig. 128, 8). It will be seen that the lower, 
half of the second stage of the rectum — about two inches in 
extent — may be removed without opening the peritoneal 
cavity ; but for the complete removal of the upper half the 
peritoneal cavity must be opened. 

By the time the dissectors have finished this region, they 
will find that the other dissectors on the body also require the 
body to be turned. They then commence the examination of 
the abdomen from the front. Before the body is turned they 
should see that the parts now dissected have been protected 
by tow and bandages. 



DISSECTION III 
THE ABDOMINAL WALL 

Surface Anatomy. — The ensiform cartilage and the 
extremities of the lowest five ribs as they form the costal 
margin should be distinguished (fig. 129). 

Extending from the ensiform cartilage to the symphysis 
pubis is a slight depression, corresponding to the tinea alba, or 
Ime of junction of the aponeuroses of the opposite sides of the 
abdomen. This is the least vascular part of the abdominal 
wail, and is consequently the line most frequently chosen for 
operations within the abdomen. A little below the middle of 
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the linea alba is the umbilicus. The portion of hnea alba above 
the iimbilicus is much broader than that below. 

On each side of the linea alba, the rectus abdominis, in 
muscular subjects, causes a slight elevation, which may be inter- 
rupted by three or four transverse depressions, marking the 
positions of tendinous ititersections in the muscles (lineae trans- 
verste). External to each rectus muscle is a slight crescentic 
depression, the linea semilunaris. 

At the pubes feel the crest and pubic spine. Immediately 
above and external to the spine a slight depression indicates 
the position of the external abdominal ring. To feel the 
ring, invaginate the skin of the scrotum and push the finger 
upwards and outwards. 

A slightly curved shallow depression, extending from the 
pubic spine to the anterior superior spine of the ilium, indicates 
the position of Poupart's ligament. 

Extending downwards over the pubic crest and the inner 
end of Poupart's ligament, the spermatic cord may be felt in 
the male, as it emerges from the external abdominal ring and 
enters the scrotum. At the back of the cord the vas deferens 
can be distinguished by its wiry feel. A point a little above 
(5 inch) the middle of Poupart's ligament marks the position 
of the internal abdominal ring. 

Regions of the Abdomen. — For convenience of description 
the abdomen is divided into certain regions by the following 
lines (fig. 129) : 

(a) Vertical lines passing along the outer margin of the 
rectus abdominis of each side (lineae semilunares). 

(6) Two transverse lines, the upper of which passes across 
the abdomen opposite the convexity of the tenth costal carti- 
lages, the lower one across the abdomen half an inch above 
the anterior superior iliac spines. The upper line is on a level 
with the lower border of the second lumbar vertebra, and the 
lower line on a level with the body of the fifth. 

By means of these lines the abdomen is subdivided into nine 
regions, the mesial ones being an upper or epigastric, a middle 
or umbilical, and a lower or hypogastric. 

The lateral areas, enumerated from above downwards, are 
the hypochondriac, the lumbar, and the iliac. 

Layers in the Abdominal Wall. — Before commencing the 
actual dissection of the abdominal wall, the student should 

(■ 2 
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obtain a clear idea of the various layers which enter into its 
formation. These are shown diagrammatically in fig. 122, 
p. 7, and should be verified during the subsequent dissection. 

A.. In the middle line in front, the surgeon cuts through the 
following layers in opening the abdommal cavity (fig. 122) : 
(1) The skin and superficial fascia ; (2) Linea alba, or 
ventral fibrous raphe between the two recti ; (3) Transversalis 
fascia and sub-peritoneal tissue ; (4) Peritoneum. 



Fig. 129. — The eegions or the abdomen and theie chief contents. 
(After Addison.] 
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B. If over the rectus muscle (fig. 122) : (1) Skin and 
superficial fascia ; (2) Anterior sheath of rectus ; (3) Rectus ; 
(4) Posterior sheath of rectus ; (5) Transversalis fascia and 
sub-peritoneal fat and tissue ; (6) Peritoneum. 

C. If over the lateral wall, outside the rectus : (1) Skin 
and superficial fascia ; (2) External oblique; (3) Internal oblique ; 
(4) Transversalis ; (5) Transversalis fascia and sub-peritoneal 
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tissue ; (6) Peritoneum. The lumbar and intercostal vessels 
and nerves lie betvs^een layers 3 and 4 (fig. 132). 

It should be borne in mind, too, that in life the muscular 
abdominal v?all exercises a continuous pressure on the abdominal 
viscera, the arrangement of the muscles being adapted for this 
purpose. With every inspiration the abdominal contents are 
pressed against the anterior wall by the contraction and descent 
of the diaphragm ; in every expiration they are pressed against 
the diaphragm by the muscles of the abdominal vsrall. Of the 
four great muscles which compose the abdominal wall, the 
rectus forms a broad longitudinal band in front ; the external 
oblique, internal oblique and transversalis, which make up the 
lateral wall, have their fibres arranged thus : the fibres of the 
external oblique are directed downwards and forwards ; those 
of the internal oblique upwards and forwards ; those of the 
transversalis, forwards. 

Eeflbction of the Skin. — The skin is now to be removed 
from the abdominal wall, and the cutaneous nerves found in 
the superficial fascia. An incision should be made round the 
umbilicus. From this, four incisions should radiate, one to 
the symphysis pubis, one to the ensiform cartilage, and one 
on each side transversely outwards to the lateral aspect of 
the abdomen. 

Four flaps of skin can then be raised by commencing at 
the umbilicus. They should be preserved to act as coverings 
when the belly is opened. 

Superficial Fascia. — Towards the lower part of the 
abdomen the fascia consists of two layers. The superficial 
fatty layer (fascia of Camper) in no way differs from the super- 
ficial fascia of other parts, and is continued uninterruptedly 
into the superficial fascia of surrounding regions. The deeper 
layer, which is present in the groin only, forms the fascia of 
Scarpa. 

Fascia of Scarpa (fig. 130). — To examine this structure, 
raise the superficial fascia from the abdomen an inch above 
Poupart's ligament. By introducing the handle of a knife the 
superficial fascia can be raised along the line of Poupart's liga- 
ment from a point below and internal to the anterior superior 
spine to the scrotum. The handle of the knife cannot be pushed 
in front of the thigh, because Scarpa's fascia — a deep layer or 
septum of the superficial fascia — dips down and joins the fascia 
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lata just below Poupart's ligament. The knife-handle may be 
introduced within the scrotum because the fascia of Scarpa 
was pressed into it by the descending testicle. The corre- 
sponding layer in the scrotum is known as the dartos (fig. 130) . 
The fascia of Scarpa is membranous in character, and con- 
tains some elastic tissue. This layer is attached to the fascia lata 
immediately below Poupart's ligament, as far inwards as the 
external abdominal ring ; here it is continued downwards over 
the spermatic cord and scrotum to become continuous with 
the fascia of Colles in the perineum (fig. 130). This attach- 
ment of the deep layer of superficial fascia in the region o 



Fig. 130. — Diagkaji to show the connections op ecakpa's fascia, dartos, and 

colles' fascia. 
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Poupart's ligament explains how extravasated urine, which has 
passed on to the front of the abdomen from the perineum, is 
prevented from passing down in the subcutaneous tissue of the 
thigh. 

Superficial Inguinal Vessels.— Small branches of the. 
femoral artery, viz. superficial epigastric, superficial circumflex 
iliac, superficial external pudic (fig. 131, e, d,f), will be found 
supplying twigs to the lower part of the abdomen. The 
corresponding veins open into the internal saphenous vein. 

The superficial epigastric vein may be of considerable size. 
Its radicles communicate with veins round the umbilicus and 
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others which jom the axillaiy vein. Valves within it direct 
the blood towards the groin. In 'diseases which obstruct the 
venous circulation in the abdomen, the superficial epigastric 
vein and its anastomoses may open up into wide channels. 

Small branches of the intercostal and epigastric vessels 
will be found accompanying the cutaneous nerves. 

Fig. 131. — The siotctukes seen in the geoin aetek eeflection of the skin 

AND SUPEUEICIAL FASCIA. {Wood.) 




Superficial layer of fascia (reflected), h. Deeper layer of fascia (reflected), the superficial vessels 
being left attached to the external oblique, c. Inguinal lymphatic glands, d. Superficial 
circumflex iliac artery, e. Superficial epigastric artery. /. Superior external pudic artery. 
ff. Poapart's ligament, h, Intercolnmnar fascia, z. External abdominal ring. k. Arciform 
ifibres of external oblique. I. Internal saphenous vein. m. Femoral lymphatic glands. 
n. Ilio-inguinal nerve, o. Saphenous opening. 



Cutaneous Nerves(fig. 132). — To find these, scrape the super- 
ficial tissue off the sheath of the rectus with the scalpel handle, 
commencing above and working downwards. The anterior 
cutaneous nerves will be found as they perforate the anterior 
wall of the sheath of the rectus. The lateral cutaneous 
nerves have already been found (fig. 119, p. 4). 
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The skin of the abdomen is supplied by anterior and lateral 
cutaneous nerves in a manner similar to the skin of the 
chest (fig. 132). The anterior cutaneous nerves are derived 

Fig. 132. — The neeve supply of the abdominal wall. 
(From Hirschfeld and LeveilU.) 




1. Pectoralis major (cut). 2. Serratus magnus. 3. Latissimns dorsi. 4. Intercostal muscles. 
5, Rectus abdominis. 6. Section of obliquus exteruus. 7. Obliquus internus. H. Transver- 
salis abdominis. 9, 9. Kintli dorsal nerve. 10, 10. Tentb dorsal nerye. 11, 11. Eleventh 
dorsal nerve. 12, 12. Twelfth dorsal nerve. 13. Lateral cutaneous branch of first lumbar 
(ilio-hypogastric). 14. Anterior cutaneous branch of ilio-liypogastric. 15. Anterior cutaneous 
branch of ilio-inguiual. 16. Ilio-hypogastric and ilio-inguinal nerves. 17. Lateral cutaneous 
Ijranch of second intercostal nerve. 18. Lateral cutaneous branch of intercostal nerve. 



from the lovv^er six dorsal nerves and first lumbar nerve (ilio- 
hypogastric and ilio-inguinal). 

The anterior cutaneous branches of the dorsal nerves 
appear in two sets which pierce the rectus muscle, the inner 
set piercing its sheath, close to the linea alba, the outer set 
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becoming superficial near the outer border of the rectus 
muscle (fig. 132). 

The hypogastric branch of the ilio-hypogastric nerve 
pierces the sheath of the rectus above the external abdominal 
ring (fig. 132, 14). The ilio-inguinal nerve will be found at the 
external abdominal ring escaping beneath the spermatic cord 
(fig. 132, is). It should be followed to its distribution in the 
skin of the scrotum or pudendum and adjacent part of the 
skin of the thigh. 

The lateral cutaneous branches (fig. 119, p. 4, and fig. 132) 
of the lower intercostal nerves appear between the digitations 
of the external oblique muscle, divide into anterior large and 
posterior smaller branches, and supply the skin of the side of 
the abdomen. The lateral cutaneous branch of the twelfth 
dorsal nerve and the iliac branch of the hypogastric nerve do 
not divide, but pierce the external oblique muscle as single 
branches just above the crest of the ilium, which they cross to 
be distributed to the skin in the gluteal region. The branch 
from the twelfth dorsal nerve lies in front of the iliac branch 
of the ilio-hypogastric nerve (see fig. 132, 12, 13). 

Muscles of the Abdominal Wall. — The external oblique 
muscle is now to be cleaned. The posterior part of this muscle 
■ has already been examined. The cutaneous nerves and super- 
ficial fascia should be removed in a systematic manner, by 
commencing at one border of the muscle and working towards 
the other. The knife should be plied along the fibres of the 
muscle, never across them. 

External Oblique (fig. 133, 12). — Oeigin. By eight digita- 
tions from the outer surfaces of the eight lower ribs. At its 
origin the muscle interdigitates with five processes of the 
serratus magnus and three of the latissimus dorsi. 

Insertion. — (1) The fibres from the lower two or three 
ribs pass downwards to the outer lip of the anterior half 
of the iliac crest. (2) The remaining fibres terminate in a 
broad aponeurosis which covers the greater part of the anterior 
abdominal wall and meets its fellow of the opposite side in the 
linea alba from the ensiform process to the symphysis pubis 
(fig. 133, 13). Its aponeurosis helps to form the anterior 
sheath of the rectus abdominis. It is also inserted to the 
anterior superior spine, pubic spine, symphysis, and ilio- 
pectineal line in the following manner : Inferiorly this 
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aponeurosis stretches from the anterior superior iliac spine to 
the spine of the pubis, forming the greater part of Poupart's 
hgament or superficial crural arch. Through the medium of 

Fig. 133. — The external oblique and bectus abdominis. (Wilson.) 

JfviiF/t 




1, Pectoralis major. 2. Deltoid ; the intevTal between these muscles lodges the cephalic vein. 
3. Anterior border of the latissimus dorsi. 4. Serratus magnus. 5. Subclavius, riglit side. 
6. Pectoralis minor, 7. Coraco-brachialis. 8. Upper part of the biceps, showing its two 
heads. 9. Coracoid process of the scapula. 10. Serratus magnus, right side. 11. External 
intercostal muscle of the fifth intercostal space. 13. External obhque. 13. Its aponeurosis ; 
the median line to the right of this number is the linea alba ; the curved line to its left, the 
linea semilunaris ; the transverse lines above and below tne figure, the linese transversse. 
14. Poupart's ligament. 15. External abdominal ring ; the margin above the ring is the 
superior or internal pillar ; the margin below the ring, the inftrior or external pillar ; the 
curved intercolumuar fibres are seen proceeding upwards from Poupart's ligament to strengthen 
the ring. The muubers 14 and 15 are placed on the fascia lata of the thigh ; the opening to 
the inner side of 15 is the saphenous opening. 16. Rectus muscle of the right side brought 
into view by the removal of the anterior segment of its sheath ; * posterior segment of its 
sheath -with the divided edge of the anterior segment. 17. Pyramidalis muscle. 18. Internal 
oblique. 19. Conjoined tendon of the internal oblique and transversalis descending behind 
Poupart's ligament to the pectineal line. 20. The arch formed between the lower curved 
border of the internal oblique muscle and Poupart's ligament ; it is beneath this arch tliat 
the spermatic cord and oblique inguinal hernia pasy. 



Poupart's ligament, the external oblique is continuous with 
the fascia lata of the thigh (Plate XL, p. 48), From the 
inferior surface of the inner end of Poupart's ligament, some 
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fibres dip backwards to the inner part of the ilio-pectineal Hne ; 
these constitute Gvmbeynat's ligament (fig. 134, 6). 

Just above and slightly external to the spine of the pubes, 
the fibres of the aponeurosis separate to enclose the external 
abdominal ring, the inner fibres passing as the inner pillar of 
the ring towards the front of the symphysis pubis, where they 
are attached, interdigitating with the fibres of the inner pillar 
of the opposite side (fig. 134, 5, 5). The obiter pillar of this 
ring is formed by the inner end of Poupart's ligament 
(fig. 134, 4). 

The fibres of the aponeurosis which pass to the lower two 
inches of the linea alba decussate, those of the right side pass- 
ing in front of the rectus to the ilio-pectineal line of the left 
side and vice versa (fig. 134, 7). These decussated fibres form 
the triangular fascia, a structure entering into the formation 
of the inguinal canal. ;, The fascia appears to be continuous 
at the ilio-pectineal liiie with the insertion of Gimbernat's 
ligament. 

Inter-eolumnar Fascia.- — Above the inner third of Poupart's 
ligament some oblique or arched fibres will be seen crossing 
the aponeurosis of the external oblique (fig. 134). These 
are the inter-columnar fibres, and are continuous with a 
thin layer of fascia which' stretches across the external 
abdominal ring between the pillars. This layer is continued 
down on the surface of the spermatic cord as it emerges from 
the external ring, and forms the external spermatic or inter- 
columnar fascia. 

External Abdominal Ring- (fig. 134) . — The external abdomi- 
nal ring is an oblique elongated gap in the aponeurosis of the 
external oblique muscle, through which the spermatic cord in 
the male and round ligament in the female emerge from the 
inguinal canal. It also transmits the ilio-inguinal nerve. Here, 
too, an inguinal hernia appears on the surface, and hence the 
necessity for paying particular attention to the position of the 
opening in the abdominal wall. The opening is situated just 
above and external to the spine of the pubes. It is an elongated 
triangular fissure, the apex of which is directed upwards and 
outwards. The base of the triangle is formed by the crest of 
the pubes, the lateral margins or pillars being formed by the 
fibres of the external oblique. The inner pillar is formed by 
those fibres of the aponeurosis of the external oblique which 
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are inserted into the front of the symphysis pubis. The outer 
pillar is really the inner end of Poupart's ligament, which is 
grooved on its upper surface for the reception of the spermatic 
cord which lies on it. 

It will thus be seen that Poupart's ligament — in part at 
least — Gimbernat's ligament, the triangular fascia or ligament. 

Fig. 134. — The lowee part of the aponedbosis of the external obliqtje, 
gimbernat'sj ligament, asd the external abdominal ring. (Luschka.) 
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1. Horizontal ramus of pubes. 2, Spine of pubes. 3. Aponeurosis of external obUqiie. 4. External 
pillar of abdominal ring. 5, 5. Internal pillar. 6. Gimbernat's ligament. 7. Triangular faseia. 
8. The cut end of the same fascia. 9. The conjoined tendon. 10. Transversalis fascia. 
* External abdominal ring. 

the intercolumnar fascia, the external and internal pillars of 
the external abdominal ring are intrinsic parts of the tendon 
of the external oblique. 

Action. — The external oblique depresses the lower eight 
ribs ; it compresses the abdominal viscera and forces them 
against the diaphragm. It thus acts as a muscle of expiration. 
To some extent it acts as a lateral and anterior flexor of the 
trunk. It helps to support the abdominal viscera. 

Neeve Supply. — From the lower six dorsal nerves. 
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Dissection. — Detach the external oblique from the surfaces- 
«of the ribs (care being taken not to detach the origin of the 
rectus from the costal cartilages at the same time), from the 
crest of the ilium, and from the outer half of Poupart's liga- 
ment, leaving the muscle intact in the region of the external 
abdominal ring. 

The internal oblique will be recognised by the direction of 
its fibres which pass upwards and forwards (figs. 132, 7, 133, I8). 
Obliquus Internus. — Origin. The internal oblique arises 
from (1) the outer half of Poupart's ligament, (2) the anterior 
two thirds of the middle lip of the crest of the ilium, (3) the 
lumbar aponeurosis (fig. 122, p. 7). 

Insertion. — Most of the fibres of the muscle are directed 
upwards and forwards. The hinder fibres are inserted into the 
lower borders of the costal cartilages of the last four ribs. The 
middle fibres terminate in an aponeurosis which, at the outer 
border of the rectus, splits into two layers to ensheath that 
muscle and unite again at the linea alba (fig. 122, p. 7). 

The anterior lamella of the internal oblique is joined by the 
external oblique, and the posterior lamella by the aponeurosis 
of the transversalis muscle (fig. 122). The line of splitting of 
the aponeurosis corresponds to the linea semilunaris, the 
depression seen at the outer border of the rectus muscle. 

Fold of Doug'las. — The lower part of the aponeurosis, 
below a point midway between the pubes and umbilicus, does 
not split into two layers to form the sheath of the rectus, but 
passes with the aponeurosis of the transversalis to form only 
the anterior sheath of the rectus,, and thus reach the linea alba 
conjointly with the aponeurosis of the external oblique. Hence 
the lower third of the sheath of the rectus is open, the 
posterior wall of the sheath terminating as an ill-defined 
crescentic edge behind the outer border of the rectus muscle. 
The free edge of the sheath — which is formed from the 
aponeuroses of the internal oblique and transversalis — is 
known as the fold of Douglas (fig. 135). 

The Conjoined Tendon. — The lower fibres of the internal 
oblique, which arise from the outer half of Poupart's ligament, 
arch inwards over the spermatic cord as it lies in the inguinal 
canal and join the lowest fibres of the transversalis. The fibres 
become tendinous and form the conjoined tendon, which passes 
downwards and inwards behind the external abdominal ring to 
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be a.ttached in front of the crest of the pubis and to the ilio- 
pectineal line (fig. 136, d). 

Cremaster. — The lowest fibres of the internal oblique which 
arise from near the middle of Poupart's ligament, internal to 
those of the conjoined tendon, are prolonged down to the 
scrotum in the form of looped fibres on the surface of the 



Fig. 135. — The fold of douglas. 
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spermatic cord, forming the Cremaster muscle (fig. 13.5). The 
muscular fibres are bound together by some connective tissue ; 
the cremasteric fascia is thus formed. 

Nebvb Supply. — From the lower dorsal nerves and first 
lumbar. The cremaster is supplied by the genital branch of 
the genito-crural nerve. 
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Action. — By the costal fibres the lower ribs are depressed ; 
through these fibres, the costal origin of, the diaphragm is stayed 
to the iliac crest. The conjoined fibres act as compressors of 

Fig, 13G. — Dissection of the inguinal cax.\l. (Wood.) 




a. External oblique (turned down). &, h. Internal oblique, c. Transversalis. ct. Conjoined tendon. 
e. Rectus, with sheath opened, t'. Fascia transversalis. g. Triangular fascia, h. Cremaster. 
i. lufundibuliform fascia. 

the inguinal canal. The middle fibres compress the abdomen 
and act in expiration. The cremaster fibres elevate and retract 
the testicle. 

Descent of the Testicle and Formation of the Ing-uinal 
Canal. — The form of the inguinal canal, the arrangement of 
the structures forming its wall, the position and form of the 
cremaster muscle, are best explained by a reference to the 
descent of the testicle. 

The testicle is developed behind the peritoneum in the 
lumbar region of the abdomen, near the body of the last 
dorsal vertebra. In the seventh month of foetal life the 
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testicle, with the peritoneum which surrounds and suspends 
it in the ihac fossa, passes obhquely through the abdominal 
wall above Poupart's ligament by the inguinal canal, which is 
formed as the testicle advances. It carries in front of it into 
the scrotum a prolongation of each of the layers which form 
the abdominal wall in the inguinal region (fig. 144, p. 46). 
It impinges against the lower border of the internal oblique 
muscle and pushes down some of its fibres in front of it to form 
the cremaster. It carries with it the intercolumnar fascia. 

Befiect the internal oblique, all but the fibres which arise 
from Poupart's ligament and help to form the conjoined tendon. 
The muscle should be detached from the costal margin, lumbar 
fascia, iliac crest, and turned forwards. The transversalis 
muscle, the lower intercostal and lumbar nerves and vessels, 
are thus exposed (fig. 132, p. 24). 

Nerves and Vessels of the Abdominal Wall. — Between 
the internal oblique and transversalis muscle is a well-marked 
layer of . connective tissue, in which v.'ill be found : (1) The 
lower dorsal nerves coursing forwards ; (2) some branches of 
the deep epigastric artery ; (3) a fairly constant ascending 
branch near the anterior superior iliac spine from the deep 
circumflex iliac artery ; (4) piercing the- transversalis muscle 
just above Poupart's ligament and near the anterior superior 
spine will be found the ilio-hypogastric and ilio-inguinal nerves. 

Nerves in the Abdominal Wall (fig. 132, p. 24).— The 
six lower dorsal nerves, the ilio-hypogastric and ilio-inguinal, 
pass horizontally forwards between the internal oblique and 
transversalis, giving off in their course lateral cutaneonn 
branches. These become superficial by piercing the internal 
and external oblique muscles. The main nerves pass forwards, 
supx^lying branches to the three abdominal muscles, and enter 
the sheath of the rectus. They supply branches to the rectus, 
and having pierced the muscle and the anterior layer of its 
sheath, terminate superficially as the anterior cutaneous nerves. 
The last dorsal nerve supplies a branch to the pyramidalis 
muscle. 

The lateral cutaneous branches of the last dorsal and ilio- 
hypogastric nerves pass over the crest of the ilium to the skin 
in the gluteal region (fig. 132). 

Transversalis Muscle (fig. 137, 6).— Origin. From (1) the 
outer third of Poupart's ligament; (2) the inner lip of the 
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137. —The thansveusalis 
siuscLE. {Wilson.) 



iliac crest in its anterior two thirds ; (3) from the fascia 
hnnborum (fig. 118, p. 3) ; and (4) by six strong shps from 
the inner aspects of the six lower costal cartilages iuter- 
digitating with the costal origin 
of the diaphragm. 

Insertion.— Most of the tibres 
of the transversalis pass horizon- 
tally forwards to an aponeurosis 
which passes behind the rectus, 
joining the posterior layer of its 
sheath, and thus reaching the 
linea alba (fig. 122, p. 7). Oppo- 
site the lower third of the rectus 
the aponeurosis passes in front 
of the muscle with the internal 
oblique (see fig. 135, p. 30). The 
lowest fibres, which arise from 
Poupart's ligament, arch inwards 
above the internal abdominal ring 
to end with fibres from the internal 
oblique on the cunjoined tendon. 
The tendon is attached in front of 
the crest of the pubis and to the 
ilio-pectineal line. 

Below the arched border of 
the transversalis muscle the fascia 
transversalis will be seen extend- 
ing down to Poupart's ligament 
(fig. 138). 

Nerve Supply. — From the 
lower six dorsal nerves. 

Action. — The transversalis is 
a compressor of the abdominal 
cavity. It is remarkably well 
developed in man, and acts as a 
muscle of expiration. In defasca- 
tion, when the diaphragm is fixed 
in the position of inspiration, this 
muscle assists the levator ani in emptying the rectum. 

The fascia lumbomm, by which the transversalis arises, 
has been already examined (p. 0). It is a strong aponeurosis 

II. D 




Costal origin of tlic latissinins dorsi. 
2. Serratus magiius. 8. Upper part 
of tlie external oblique, divi(ied in the 
direction best calculated to show the 
muscles beneath without interfering 
with its interdigitations with the ser- 
]-ntns magnus. 4. Two of the external 
intercostal muscles. 5. Two of the 
internal intercostals. G. Transvei'- 
hiiilis. 7. Its posterioi- aponeurosis. 
H, Its anterior aponeurosis, forming 
the posterior layer of the sheath of 
tlie rectus. 9. Lower part of the left 
rectus with the aponeurosis of the 
ti'ansvRrsalis passing in front, 10. 
lUfjht rectus muscle. 11. Arched 
dliening left between tlie lower bordei- 
of the transversalis muscle and Pon- 
jiart's ligament tln-ongli \\'hich the 
spermatic cord and oblique inguinal 
herjiia pass. 12, Teiisni- vaginse 
femoris, gluteus medius and maximus 
invested by fascia lata. 
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extending from the last rib to the iUac crest (fig. 137, 7). 
Traced inwards it divides into three laminae (fig. 122, p. 7), the 
'posterior of which is attached to the tips of the lumbar spines 
and snpra-spinous ligaments ; the anterior layer is attached to 
the roots of the himbar transverse processes blending with 
the fascia of the psoas. The middle layer reaches the tips of 
the transverse processes and separates the space between the 
anterior and posterior ' layers into two compartments. The 
anterior compartment contains the quadratus lumborum, the 
posterior containing the erector spinee (fig. 122). 

Rectus Abdominis (figs. 133 and 136). — The anterior wall of 
the sheath of this muscle is to be laid open by an incision 
drawn from the eighth costal cartilage to the crest of the pubis. 
The sheath will be found hard to reflect ; it is bound to the 
tendinous intersections of the muscle. 

Origin. — The muscle arises by two heads, the inner one 
from the front of the symphysis pubis, and the outer, which is 
broader, from the crest of the pubis. 

Insektiojs". — The fibres pass vertically upwards, expanding 
as they go, to end on the anterior surfaces of the fifth, sixth, 
and seventh costal cartilages. 

On the anterior surface of the muscle three or four trans- 
verse tendinous intersections will be seen. These are the 
linecB trcmsversm and are usually three in number, one being 
found opposite the umbilicus, a second near the ensiform car- 
tilage, and a third midway between the other two. If a fourth 
be present it will be found below the umbilicus. The inter- 
sections are well marked on the anterior surface of the muscle 
and closely adherent to the anterior layer of the sheath. They 
barely penetrate to the posterior surface of the muscle, which 
is quite free from the posterior layer of the sheath. 

Neeve Supply. — From the lower six dorsal and first lumbar 
nerves. 

Action. — It is an anterior flexor of the trunk, a depressor 
of the chest-wall and a compressor of the abdominal viscera, 
and therefore a muscle of expiration. The muscles are wide 
above and separated above the umbilicus by a considerable 
fibrous septum, formed by the linea alba. Below the umbilicus 
the muscles are thick and narrow, and so close together that, 
as far as their action is concerned, they may be counted as 
one. 
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Sheath of the Kectus (figs. 122, p. 7, and 135, p. 30). — 
In the greater part of its extent the sheath is formed by the 
sphtting of the aponeurosis of the internal obHque into two 
lamellae, the anterior layer being joined by the aponeurosis of 
the external oblique, the posterior by the transversalis. 

Fibres of the transversalis, which rise from the seventh 
and eighth costal cartilages, pass behind the upper part of the 
rectus, and the uppermost fibres of the external oblique pass 
in front. The internal oblique is practically absent above the 
ninth cartilage. The sheath is deficient behind where the origin 
of the muscle lies on the costal cartilages. 

Over the lower third of the muscle, the aponeuroses of the 
three muscles pass in front of the rectus, the sheath being 
deficient behind. Here the muscle is in contact with the fascia 
transversalis, which covers the deep surface of the trans- 
versalis muscle. The posterior layer of the sheath termi- 
nates in a free crescentic border a short distance below the 
umbilicus, forming the semilunar fold of Douglas, over which 
the deep epigastric artery enters the sheath of the rectus, after 
piercing the fascia transversalis (fig. 135). 

Contents of the Sheath. — In addition to the rectus 
muscles the sheath contains (1) the pyramidalis muscle (when 
present) ; (2) the deep epigastric vessels ; (3) the superior 
epigastric vessels ; and (4) portions of the lower dorsal nerves 
which pierce the rectus muscle. 

Pyramidalis (fig. 135, p. 30). — The pyramidalis is a small 
triangular muscle arising from the front of the pubis and 
inserted into the lower part of the linea alba. It is more or 
less imbedded in the anterior layer of the sheath of the rectus, 
and is frequently absent. It acts as a tensor of the linea alba, 
and is supplied either from the last dorsal or the first lumbar 
nerve by the ilio-hypogastric. 

The Linea Alba. — The linea alba is the surgeon's highway 
to the abdominal cavity. The structures cut in laying the 
abdomen open here have been already enumerated (see fig. 122, 

p. 7). 

The linea alba may be regarded as a fibrous septum or 
ligament stretching from the symphysis pubis to the ensiform 
cartilage (fig. 135, p. 30). In it the umbihcus is situated. It 
is part of a ventral median raphe which is found extending 
from the mouth to the anus. It contains no vessel large 

D 2 
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enough to give rise to serious hasmorrhage. Su narrow is 
the infra-umbihcal -pa,ict of the Hnea alba that it is ahuoHt 
impossible for the surgeon to restrict his incision to it. The 
supra-umbilical part is much wider than the lower part and 
not so deep. The linea alba is formed by the fusion of the 
sheaths of the recti in the middle line. Through the sheaths 
the three flat muscles on each side of the abdominal wall end 
in it (fig. 122). The fascia transversalis adheres to its deep 
surface ; the superficial fascia is closely bound to its anterior 
surface. 

Fascia Transversalis. — Two portions of this fascia have been 
already seen, viz. below the lower arched border of the 
transversalis muscle and behind the lower third of the rectus 

Fi(i. 138. — Thk roEMATioN OF THE iNGUiN.ii. c.\XAL. (Heath.) 

Deep epigastric artery 




(fig. 135). The transversalis fascia is a thin fibrous layer which 
lines the deep surface of the transversalis muscle and helps to 
form and strengthen the abdominal wall. Superiorly it is very 
thin and continuous with the fascia on the under surface of the 
diaphragm; jjosteriorly it is continued on to the fascia in front 
of the quadratus lumborum (anterior layer of the lumbar fascia), 
and anteriorly it is attached to the deep surface of the linea alba. 
Inferiorly the fascia becomes thickened, and is attached (1) to 
the inner lip of the iliac crest, (2) to the deep surface of the 
outer half of Poupart's ligament, and (3) to the abdominal 
surface of Gimbernat's ligament and (4) conjoined tendon 
(fig. 138). It enters into the formation of the infundibuliform 
fascia, femoral sheath, and internal abdominal ring. 
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Infundibuliform Fascia. — The testicle as it descended to the 
scrotum carried outwards a prolongation of the fascia transver- 
salis. This will be found above the middle of Poupart's 
ligament, passing down with the spermatic cord to form the 
inftmiihuliform fascia (fig. 136,/, i). 

Femoral Sheath. — Opposite the inner half of Poupart's 
ligament the fascia transversalis is prolonged beneath that 
structure to form the anterior layer of the femoral sheath. This 
is carried down on the anterior aspect of the femoral vessels 
(Plate XL, p. 4«). 

Internal Abdominal Ring-. — The point at which the sper- 
matic cord passes into the funnel-shaped tube of the fascia trans- 
versalis is the internal abdominal ring (figs. 138 and 139). It 
may be described as the aperture in the transversalis fascia 
through which the constituents of the spermatic cord pass into 
the inguinal canal from the abdominal cavity. It lies about 
half an inch above the middle point of Poupart's ligament. 

Only the inner margin of the internal abdominal ring is at 
all well marked (fig. 139, 1). This is a sharp and crescentic fold 
of the transversalis fascia ; the structures entering the inguinal 
canal turn round it. The outer margin of the internal ring is 
ill-defined ; the loose fibrous tissue of the transversalis fascia at 
the outer side of the ring passes into the inguinal canal with 
the cord. The internal ring only becomes well defined when 
an inguinal hernia passes through it into the inguinal canal with 
the cord. Such a hernia appears eventually at the external ab- 
dominal ring formed by the aponeurosis of the external oblique. 
The two rings form the inner and outer openings of the 
inguinal canal. 

The deep epigustrle artery passes obliquely upwards and 
inwards on the inner side of the internal abdominal ring 
(fig. 139, b). At its origin it lies between the transversalis fascia 
and peritoneum. It pierces the fascia and passes upwards 
to the sheath of the rectus. 

Arteries of the Abdominal Wall (fig. 140). 

(1) Intercostal Arteries (10th and 11th). 

(2) Lumbar Arteries (1st to 4th). 

(3) Superficial Epigastric. 

(4) Branches from Musculo-phrenic (from internal 

mammary) . 

(5) Superior Epigastric (from internal mammary). 
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(6) Inferior or Deep Epigastric. 

(7) Deep Circumflex Iliac. 

(8) Branches from the Ilio-lmnbar and Gluteal 

Arteries. These arteries are to be traced 
and cleaned one by one. 
The lotoer two intercostal arteries pass forwards with the 
nerves between the transversalis and internal oblique muscles 

Fig. 139. — The inteknal abdominal ring and its belationships. (Wood.) 




u. JCxteriial iliac artery, b. Epigastric avtery. c. Border ol: tlie posterior part of tlie slieatli of 
tlie rectus (fold of Douglas), d. Conjoiued tendon in tlie triangle of He^^.-elbacli. e. Pos- 
terior siu'faue of I'ectus. /. Fascia transversalis. (j. Vaa deferens. /(. Spermatic vessels. 
i. Obliterated hypogastric artery, k. Lymphatics in crural ring. ?. Internal abdominal 
ring. in. XTrachus. //. Bladder. 

to terminate within the sheath of the rectus, where they ana- 
stomose with the deep epigastric artery. Branches from the 
nniRcuJo-plircnic artery pass with the intercostal nerves which go 
to the rectus muscle. Following a similar course will be found 
the first lumbar artery, lying close to the last dorsal nerve. 

The Internal mammary artery (fig. 140) terminates opposite 
the inner end of the sixth intercostal space by dividing into the 
musculo-phrenic and superior epigastric arteries. The origin 
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of these two arteries will be seen by removing the terminal 
inch of the sixth costal cartilage. 

The MiiscuIo-pJirenic artery passes outwards above the 
costal attachment of the diaphragm behind the seventh, eighth, 
and ninth costal cartilages. Opposite the tenth cartilage it 

Fig. 140. — Diageam op the aktekies of the abdojiinal wall. {Balcan.) 
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pierces the diaphragm to terminate in the upper part of the 
abdominal wall. It supplies anterior intercostal branches to 
the lower spaces (beyond the sixth). 

The Superior epigastric artery passes behind the seventh 
costal cartilage to reach the sheath of the rectus by passing 
between the costal and sternal origins of the diaphragm. 
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external to the ensiform cartilage. In the sheath of the rectus 
it supplies the muscle and anastomoses with the deep epi- 
gastric artery. 

Deep Epig-astric Artery. — This vessel arises close to the 
termination of the external iliac artery, immediately above 
Poupart's ligament (fig. 189). The venae comites which ac- 
company it should be cleaned away. They end in the external 
iliac vein. 

The artery lies at its origin in the sub-peritoneal tissue and 
fat, and passes obliquely upwards and inwards in this tissue 
towards the umbilicus. At first it lies between the fascia 
transversalis and peritoneum ; then it pierces the fascia trans- 
versalis, and enters the sheath of the rectus muscle by passing 
over the fold of Douglas (fig. 135, p. 30). Near its commence- 
ment the artery passes on the inner side of the internal 
abdominal ring, being slightly curved at the point where the vas 
deferens hooks round it to enter the inguinal canal (fig. 144). 
It might be wounded in making incisions to relieve strangulated 
inguinal herniae. 

Branches. — (1) Muscular, cutaneous, and anastomotic 
branches are given off in the sheath of the rectus. 

{'2) Cremasteric to the cremaster muscle and fascia. It 
arises at the internal abdominal ring and passes to the scrotum 
in the coverings of the cord. 

(3) Pubic to the back of the pubis. It anastomoses with the 
pubic branch of the obturator artery. 

Abnoemal Obtusatoe Aeteey. — In three or four bodies 
of every ten, the obturator artery will be found to arise, not 
from the internal iliac, but from the deep epigastric (fig. 141). 
This abnormal origin of the obturator artery is to be regarded as 
due to an enlargement of the normal anastomosis between the 
pubic branches of the deep epigastric and obturator arteries. 
When present it reaches the obturator foramen by passing close 
to the abdominal surface of the crural ring, usually to its outer 
side (fig. 141). Very rarely it passes on the inner side of the 
ring, where it is exposed to the danger of being divided in 
operations on a strangulated femoral hernia. 

The Deep Circumflex Iliac Artery (fig. 140) arises from the 
outer side of the external iliac, near the deep epigastric artery 
and close to Poupart's ligament. It passes outwards in the 
sub-peritoneal tissue, behind that ligament and the fascia 
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transversalis. It pierces the fascia near the anterior superior 
spine and comes to he beneath the transversahs muscle. It 
passes backwards close to the iliac crest and pierces the 
transversalis muscle to terminate between it and the internal 
oblique. The branches anastomose with branches of the ilio- 
lumbar, gluteal, and lumbar arteries. 

Branches. — It gives oft' mioscular branches. One of these, 
the ascenduKj branch, is of considerable size (fig. 140). It arises 
near the anterior superior iliac spine and passes towards the 
umbilicus between the transversalis and internal oblique. It 
anastomoses with the inferior and superior epigastric arteries 
and with the lumbar arteries. This artery is apt to give rise 



Fig. 141. — Showing the femohai. king and the oeigin of the OBTur.ATOE aeieey 
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to hemorrhage in the opening incisions of operations on the 
caecum, appendix, or sigmoid flexure. 

The deep circumflex iliac vein crosses the termination of 
the external iliac artery to terminate in the external iliac vein. 

Parietal Peritoneum.— All the layers of the abdominal 
wall have now been examined, with the exception of the 
deepest layer of all — the parietal peritoneum. 

The fact which will impress the dissector most, and one of 
practical value, is the loose manner in which the peritoneum 
is bound to the transversahs fascia by the sub-peritoneal tissue. 
He will find, especially in the ihac and lumbar regions, that 
he can strip the peritoneum away from the rest of the ab- 
dominal wall with great ease. This is not quite so behind the 
rectus muscle. There it is still detachable, but not with the 
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same ease as elsewhere. He will see how it is possible for the 
peritoneum to be carried out by escaping abdominal contents 
to form a hernial sac. Were the peritoneum firmly adherent 
to the belly-wall, then a hernial sac, formed by peritoneum, 
would be an impossibility. 

The peritoneum should be incised and its thickness and 
strength examined. It is a thin, semi-transparent, but tough 
membrane, with a very considerable degree of elasticity. Its 
inner surface is smooth, covered by tesselated endothelium, 
and forms the lining of that great visceral bursa, the 
peritoneal cavity. Its outer surface is rough and bound down 
by loose sub-peritoneal tissue. In the sub-peritoneal tissue 
ramify and anastomose numerous small vascular branches 
derived from all the vessels of the abdominal wall, and also 
twigs froaii the arteries to the retro-peritoneal viscera. These 
form the sub-peeitonbal vascular plexus ; by this plexus 
the parietal peritoneum is nourished. 



DISSECTION IV 
THE INGUINO-FEMORAL REGION 

The anatomy and formation of the abdominal wall in the 
groin are now to be studied. It presents here two weak points 
at which some of the contents of the belly cavity may escape, 
causing rupture or hernia. These, unfortunately, are but too 
common, and their treatment is impossible unless the student 
grasps now the arrangement of structures in this region of the 
body. 

The two weak spots are the Ing-ulnal and Femoral Canals. 
The first lies above Poupart's ligament ; the second lies below 
it. The first is caused by the passage of the testicle through 
the abdominal wall in its descent from the belly to the scrotum ; 
the second is due to the great size of the crural passage, the 
space at which the muscles and vessels escape from the belly 
to the thigh below Poupart's ligament (fig. 142). An empty 
space — the femoral or crural canal — ^^is left internal to the 
femoral vein. 

Strata of the Abdominal Wall in the Iliac Eegion.— 
The abdominal wall of the iliac region (fig. 129, p. 20), the 
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region above Ponpart's ligament, lias been already seen to con- 
sist of : (1) Skin ; (2) superficial fascia made up of two layers — 
Camper's, the more superficial, and Scarpa's, the deeper layer ; 
(3) the aponeurosis of the external oblique ; (4) the conjoined 
muscle and tendon, made up of the fused lower parts of the 
internal oblique and transversalis muscles ; (5) the transversalis 
fascia ; (6) the peritoneiim and sub-peritoneal tissue (figs. 186 
and 138). 

Hesselbach's Triangle and the Ing-uinal Fossae. — A trans- 
verse incision should be made from one anterior superior spine 
to the other, through the dissected structures of the abdominal 
wall ; the peritoneal cavity is thus opened. By pressing the 
intestines back, and if necessary, by making a vertical incision 



Fig. 142. — Diageam of the ckukal passage, femoeal and inguinal canals. 
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in the linea alba, a view will be obtained of the inner aspect of 
the abdominal wall above Poupart's ligament and the pubis. 
The following structures are to be noted (see fig. 143) : 

(1) The urachus, a fibrous cord, passing from the apex of 
the bladder towards the umbilicus, behind the Hnea alba. It 
gives rise to a median fold of peritoneum — the urachal fold. 

(2) The obliterated umbilical or hypogastric arteries, one on 
each side of the urachus. They converge to the umbihcus, 
passing behind the rectus muscles as they ascend. They give 
rise to the two hypogastric folds of peritoneum. 

(3) The outer border of the rectus muscle. 
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(4) The deep epigastric artery, passing also towards the 
iimbihcus. 

(5) A shght peritoneal fossa — the external inguinal — over 
the internal abdominal ring. It lies on the outer side of the 
deep epigastric artery, above and rather to the outer side of 
the external iliac vessels. It is situate above the mid-point of 
Poupart's ligament. The vas deferens and spermatic vessels 
can be seen converging towards the internal ring beneath the 
peritoneum. 

Fig. 143. — Diageam of the inguinal i'oss.=e and hesselbach's thiangle. 
The peeitoneuji is eemoved on the eight sihe. (Balean). 
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(6) The inner end of Poupart's ligament can be felt passing 
to the pubic spine (fig. 141). 

(7) Hesselbach's triangle (fig. 143) is bounded internally 
by the outer edge of the rectus, externally by the deep epigastric 
artery, beloio by the inner half of Poupart's hgament. The 
hypogastric fold raises the peritoneum covering the triangle and 
Hes between two fossa. The middle inguinal fossa Hes in the 
triangle external to the hypogastric fold of peritoneum; the in- 
ter )ial ingtdnal fossa lies internal to the fold (fig. 143). The 
external abdominal ring hes directly in front of the inner part 
of Hesselbach's triangle and internal inguinal fossa (fig. 142). 
Only the peritoneum, transversalis fascia, and conjoined tendon 
prevent the abdominal contents from protruding at this 
point (fig. 144). 
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(8) The Foiwral Biiig is situated below Poupart's ligament' 
and internal to the external iliac vein. A peritoneal fossa may 
mark its situation. An abnormal obturator artery may be seen 
passing downwards at its outer side. The boundaries of the 
ring from within are shown in figs. 141 and 142. The peri- 
toneum can be stripped off easily and its boundaries examined. 
1)1 front is Poupart's ligament, with the transversalis fascia 
escaping beneath it; behind are the horizontal ramus of the 
pubis, the attachment of the pectineus muscle and fascia lata, 
and the iliac fascia escaping over them; intenudhj is the base 
of Gimbernat's ligament; externally is the femoral vein. Only 
the peritoneum and sub-peritoneal tissue (septum crurale) 
prevent the escape of abdominal contents through the femoral 
ring into the crural canal. 

It will thus be seen that there are three weaJc j^oints in the 
inner aspect of this region of the abdominal wall at which hernia 
may escape : 

(1) The internal abdominal ring, lying external to the deep 
epigastric artery ; the point is marked by the external inguinal 
fossa. Hernise escaping here are called oblique inguinal. 

(2) Hesselbach's triangle marked by the internal and middle 
ingumal fossffi. Hernias starting at either of these two points 
are called direct inguinal. Whether herniffi escape external or 
internal to the deep epigastric artery, they appear at the 
same superficial opening, the external abdominal ring. 

(3) The Femoral Eing. Hernire escaping by it are called 
femoral. They are most common in women. 

Inguinal Canal. — This canal is now to be studied. The 
structures entering into its formation have been already 
dissected (see fig. 138, p. 36). 

The inguinal canal is an oblique passage extending from the 
internal to the external abdominal ring, both of which have 
been already described, pp. 27, 37. It is about one and a half 
or two inches in length, and lies immediately above, and parallel 
to, the inner half of Poupart's ligament (see- figs. 138 and 142). 

The canal is traversed in the male by the constituents of 
the spermatic cord enclosed in the tube of infundibuliform 
fascia derived from the fascia transversalis. In the female it 
transmits the round ligament of the uterus, which becomes 
lost in the subcutaneous tissue of the labium majus. The 
canal is covered in front by the integuments, aponeurosis of 



46 



THE INGUINO-PEMOEAL EBGION 



•external oblique, a small portion of the internal oblique and 
cremaster muscles. Beliind, the canal is bounded by the 
fascia transversalis, conjoined tendon, and triangular fascia 
(fig. 144). The deep epigastric artery crosses obliquely up- 
wards and inwards behind the outer end of the canal. The 
floor is formed by Poupart's and Gimbernat's ligaments. 

Above the canal are the lower arched fibres of the trans- 
versalis and internal oblique muscles, ending in the conjoined 

Fig. 144. — Diageam ov the inguinal canal and covekings of the cokt>. 
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tendon (fig. 136). Behind the inguinal canal lies a portion of 
Hesselbach's triangle, through which direct inguinal hernise 
leave the abdomen. 

The conjoined muscle with its tendon acts as a partial 
sphincter of the inguinal canal. It compresses the structures 
of the spermatic cord against the floor of the canal — 
Poupart's ligament. 

Spermatic Cord (figs. 144 and 149). — When the testicle 
descends to the scrotum, it carries there its duct — the vas 
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deferens, its vessels and nerves — the spermatic, its peritoneum — 
the tmrica vaginalis. These structures form the spermatic 
cord. The connection of the tunica vaginalis with the peri- 
tonemn is in most cases lost. A prolongation of each of the 
layers of the abdominal wall of this region is carried in front 
of the tunica vaginalis. These form the coverings of the cord. 
The spermatic cord extends from the internal abdominal 
ring to the testicle. It contains (fig. 149) : (1) The vas deferens ; 
(2) the artery to the vas from the inferior vesical artery ; (3) the 
spermatic artery from the abdominal aorta ; (4) the spermatic 
veins forming the pampiniform plexus and terminating on the 
right side in the inferior vena cava and on the left side in the 
left renal vein; (5) spermatic plexus of sympathetic nerves 
from the aortic plexus ; (6) lymphatics which end in the lumbar 
glands. 

In the coverings of the cord are found : (1) Cremasteric 
artery from the deep epigastric ; (2) Genito-crural nerve (genital 
branch) to the cremaster muscle. 

Covering's of the Spermatic Cord (fig. 144). — It is only in a 
very young subject that these can be seen distinctly separated 
from one another. In the adult, and especially if there is an 
inguinal hernia present, the coverings derived from the layers 
of the abdominal wall are matted together and not separable 
with any degree of distinctness. The coverings should be 
examined in the part of the cord lying between the external 
abdominal ring and upper part of the scrotum. 

To expose the constituent structures of the spermatic cord 
the following coverings have to be cut through (fig. 144) : 
(1) Skin ; (2) superficial fascia, including Scarpa's fascia and 
dartos of the scrotum; (3) the external spermatic or inter- 
columnar fascia derived from the external oblique ; (4) the 
cremasteric fascia, derived from the internal oblique ; (5) in- 
fundibuhform fascia, derived from the transversalis fascia. An 
oblique inguinal hernia is also covered by these layers. 

Femoral Ring and Crural Canal. — The structures now to 
be examined he in the boundary-line between the belly and the 
thigh, and the dissectors of both these parts must work together. 
The following structures should be examined : 

(1) Gimbernafs Ligament i&g. 14:1). It is made up of fibres 
passing from the inner end of Poupart's ligament to the ilio- 
pectineal line. It is triangular in shape, and about equal in 
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area to half a postage stamp. Its apex lies at the pubic spine ; 
its base is free, sharp, crescentic, and forms the inner margin of 
the femoral ring. 

(2) Poaparfs Ligament. Its attachments have been already 
studied. It is composed principally of aponeurotic fibres of the 
external oblique, but other elements join it. The fascia lata 
of the thigh is continuous with it ; the internal oblique and 
transversalis arise from its outer half (fig. 138). 

(8) Crural Pannage. Between Poupart's ligament and the 
pelvis lies the crural passage, in which the following structures 
are situated (fig. 142) : (1) IliacvTS and psoas muscles ; (2) ex- 
ternal cutaneous, anterior crural and crural branch of the 
genito-crural nerves ; (3) femoral artery and vein ; (4) the 
femoral sheath and crural canal; (5) the origin of the pectineus 
muscle. 

A fibrous septum between Poupart's ligament and the ilio- 
pectineal eminence, situated behind and to the outer side of 
the femoral artery, divides the crural passage into an outer 
MUSCULAR and an inner vascular compartment (fig. 142). 

The Femoral Sheath (Plate XL). When the iliac fascia, 
covering the ilio-psoas muscle, and the transversalis fascia, 
lining the transversalis muscle, are examined, they will 
be found to join with the outer half of Poupart's ligament 
and thus completely close the abdominal cavity over the 
muscular compartment of the crural passage. But in the 
vascular compartment these two fasciae are drawn out into the 
thigh for about an inch on the femoral vessels, forming a short 
funnel-shaped sheath, to which the name of femoral sheath is 
given (Plate' XL, B). 

Crural Canal (Plate XL, A), The femoral vessels do not 
quite fill the sheath ; a small part of the funnel, internal to 
the vein, is left empty. This forms the crural canal. Its 
apex is closed below. Its base opens above at the femoral 
ring. 

If a hernia descends through the femoral ring and crural 
canal, it appears in the groin at the saphenous opening in the 
fascia lata (Plate XL, A). Inguinal hernise emerge above 
Poupart's ligament ; femoral hernise emerge below it ; but 
after it emerges a femoral hernia may turn upwards and 
become superficial to the ligament. 



PLATE XL. 



THE FORMATION OF THE FEMORAL SHEATH BY THE 
ILIAC AND TRANSVERSALIS FASCIA. 





A. Diagrammatic section of the Crural Canal: 1. Muscular wall of abdomen. 

2. Transversalis fascia. 3. Sub -peritoneal tissue. 4. Peritoneum. 5. Pou- 
part's ligament. 6. Femoral sheath at the saphenous opening. 7. Fascia 
lata. 8. Pubes. 9. Pectineus. 

B. Diagrammatic section at the point of exit of the Femoral Artery : 1. Muscular 

wall of abdomen, 2. Transversalis fascia. 3. Peritoneum. 4. Poupart's 
ligament. 5. Fascia lata. 6. Iliacus. 7. Iliac fascia. 
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DISSEdTION V 
THE EXTERNAL GENITAL ORGANS 

It is well to examine the external genital organs now ; if leit 
until the perineum is dissected, they are apt to become dried 
and unfit for dissection. 

In the Female 

The followmg structures should be noted : 

(1) Labia Majora. These are rounded folds bounding the- 
vulval cleft (fig. 145). Their mesial aspect is covered by mucous- 
membrane ; they are covered with hair laterally. In the male,, 
the corresponding folds are fused together to form the scrotum. 

(2) Mons Veneris. The labia majora meet anteriorly in the 
mons Veneris, a fibro-fatty eminence over the symphysis- 
pubis. It is covered by hair (fig. 145). 

(3) Posterior Commissure. Posteriorly the labia majora- 
become attenuated and unite together to form the posterior 
boundary or commissure of the vulval cleft. 

(4) The Vulval Cleft is bounded by the labia majora laterally,, 
the mons Veneris in front, and the posterior commissure 
behind. Into the vulval cleft open the urethra and vagina- 
(fig- 145). 

(5) Labia Minora. The small lips, two folds covered by 
mucous membrane, lie within the great, on the sides of the 
vulval cleft. In the male the corresponding folds unite to- 
enclose the urethra in the penis. Beneath the labia minora are 
situated the Bulbi Vestibuli, masses of erectile tissue, one on 
each side of the vestibule. The corresponding structures in 
the male unite to form the corpus spongiosum. In front, each 
small lip divides into two ; the outer divisions unite over the 
clitoris to form a hood or prepuce, the inner unite beneath the 
glans of the clitoris to form the frenum (fig. 145). 

(6) Clitoris. The clitoris corresponds to the penis of the 
male. The small lips form a frenum and prepuce for the glans. 
The body of the clitoris is bent backwards (fig. 145) ; it is made 
up of two crura, one on each side, attached to the rami of the 

II. B 
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pubes. They correspond to the corpora cavernosa of the 
male. 

(7) Vestibule. This is a triangular area in the floor of the 
vulval cleft. The labia minora bound it laterally ; the clitoris 
is situated at the apex of the space. The anterior margin of 
the vagina forms its base (fig. 145) ; the urethra opens near its 
base. 

Fig. 145. — The exteenai genitals of the female. (From Morris's 'Anatomy.^) 
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(8) Meatus Urinarius. A catheter should be passed iiito 
the bladder. The meatus, marked by sHght caruncular eleva- 
tions, is seen near the base of the vestibule, ^ inch from the 
margin of the vagina (fig. 145). It is situated in the middle 
line. The urethra is 1^ inches long. 

(9) Fourchette. This fold is not always present. It hes in 
the posterior end of the vulval cleft, deep to the posterior 
commissure. It represents the united posterior ends of the 
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labia minora (Blacker). The fossa navicularis is a depression 
in the posterior end of the vulval cleft, between the hymen 
and the fourchette. 

(10) Vaginal Opening. The vagina opens in the vulval 
cleft. Its anterior border forms the base of the vestibule. The 
lower ends of the divided fold on the roof of the vagina are 
visible. The posterior border of the opening is marked by the 
hymen in the young (fig. 145) ; remnants of the hymen may be 
seen in the old as carunculae (Carunculse myrtiformes). In the 
vulval cleft, at each side of the vaginal orifice, open the ducts 
of Bartholin, from glands corresponding to those of Cowper in 
the male. 

(11) Perineal Body. When the female perineum is seen in 
section (fig. 195, p. 167), a wedge-shaped mass of tissue is seen 
to separate the vagina and anal canal. This mass constitutes 
the perineal body. It is chiefly composed of fibrous and fatty 
tissue. The sphincter vaginae begins in it ; the sphincter ani 
(external) ends anteriorly in it ; fibres of the levator ani also are 
inserted here. 

At present only the labia majora, mons Veneris, and 
termination of the round ligaments of the uterus are to be 
examined. The other structures will be dissected with the 
pelvic and perineal structures. The margins of the vulval 
cleft are to be stitched together so as to give a firm basis for 
the dissection of the labia majora. 

Teemination op the Eound Ligament of the Uterus. — 
The termination of this ligament in the labia majora is now to 
be examined. The ligament corresponds to the gubernaculum 
testis of the male, the fibro-muscular band which brought 
about the descent of the testicle. It springs from the Tipper 
lateral angle of the uterus (fig. 214, p. 197), and, passing through 
the inguinal canal, brings with it attenuated strata correspond- 
ing to the coverings of the spermatic cord (fig. 144). Its fibres 
escape at the small external abdominal ring, and are lost in the 
fibrous tissue of the mons Veneris and labium majus. The 
round ligament helps to support the uterus. V^hen the fundus 
of the uterus has fallen backwards, the surgeon may attempt 
to restore it to position by opening up the inguinal canal and 
pulHng on the round hgament. A considerable vein accom- 
panies the round ligament ; through it, the veins of the labia 
are put in communication with those of the pelvis. 

E 2 
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The Labia Major a and Mons Veneris. These structures 
are composed of fibrous tissue containing much fat. When 
cleaned away they are seen to cover the symphysis pubis and 
anterior part of the pubic arch. 

The suspensory hgament of the chtoris, a fibrous strand 
joining the dorsal aspect of the clitoris to the symphysis, with the 
origin of the crura clitoridis from the inner aspect of the pubic 
arch may be seen now. Each crus is covered by the erector 
clitoridis, fibro-muscular representatives of the erector penis 
(ischio-cavernosus) muscle of the male (PL XXXIX, p. 14). 

External Genital Orgrans of the Male 

The scrotum, the testicle, and the free part of the penis 
are to be examined now. The deeper structures are left to be 
dissected with the pelvis and perineum. 

Introdtjction of a Staff or Catheter. — The student 
should study the length and contour of the male urethra by 
introducing a catheter or staff. From a section such as is shown 
in fig. 128, p. 17, he will see that, when the penis is pulled 
forwards over the abdomen, the contour of the male urethra 
is that which has been given to the catheter, the deeper part 
of the urethra forming a segment of a circle under the sym- 
physis pubis. One point he should always keep in mind, viz. that 
the normal urethra lies exactly in the middle line of the body, 
and also that its length from meatus to bladder is rather less 
than eight inches. 

The student should practise the introduction of the staff 
into the bladder. Standing on the left side of the subject, the 
well-oiled staff is introduced into the urethra with the han-dle 
close to the abdominal wall. When the point has reached the 
perineum, where it can be felt under the pubic arch, a little 
gentle manipulation will allow the handle to sweep down 
towards the interval between the thighs, as the point of the 
staff travels through the membranous and prostatic portions of 
the urethra into the bladder (fig. 128). 

The Scrotum. — When the testicle passes over the front of 
the pubis it pushes a pouch of skin before it, the combined 
pouches of opposite sides forming the scrotum. It is divided 
into two distinct halves by a partition of fascia, the septum scroti 
(fig. 146), the position of which is indicated on the surface of the 
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skin -by a median raphe. The skin of the scrotum is darkly 
pigmented and usually highly corrugated, owing to the contrac- 
tion of the dartos muscular tissue. 

The superficial fascia, which is continuous with that of 
the abdomen and perineum, is devoid of fat, and contains a 
muscular layer — the dartos. This is continuous with Scarpa's 
fascia above and with Colles's fascia behind (fig. 130, p. '22). 
The remaining coats of the scrotum correspond with those of 
the spermatic cord (see p. 47 and fig. 146), of which they form 
terminal expansions, viz. intercolumnar or external spermatic 
fascia, cremaster muscle and fascia, and infundibuliform fascia. 



Fig. 146. — The tunica vaginalis and coats of the soeotum, and testicle. 
(From, Morris's ' Anatomy,') 
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The scrotum contains the testicle, situated in the tunica vagi- 
nalis. The parietal layer of the tunica forms the innermost 
coat of the scrotum (fig. 146). 

Dissection. — After distinguishing the various layers of the 
scrotum, the tunica vaginalis should be opened and the testicle 
exposed. 

Tunica Vag^inalis (fig. 146). — The tunica vaginalis is a serous 
sac derived from the terminal portion of the funicular process of 
peritoneum, which descends into the scrotum in front of the 
testicle. It is thus a saccular diverticulum of the peritoneum. 
Its communication with the peritoneal cavity usually becomes 
shut off before birth, the process, from the internal abdominal 
ring to a point above the testicle, being reduced to a fibrous 
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cord. The funicular process may persist in part or entire. If 
it remains patent throughout, a hernia may occur into the 
tunica vaginahs. 

The tunica vaginahs consists of a parietal layer which 
hues the scrotum, and a viscera Hay er which covers the testicle 
and epididymis and is continuous with the parietal at the 
posterior or attached border of the testis (fig. 146). The inner 
surface is covered with endothelium and lubricated by a serous 
fluid. The cavity thus enclosed by the walls of the tunica 
may become distended with fluid and form a hydrocele. 

The Testicle. — When the tunica vaginalis is laid open from 
the front, by cutting through the parietal layer, the testicle is 
seen to be attached to its posterior wall. The posterior border 
of the testicle is outside the tunica vaginalis, and there the duct, 
vessels, and nerves enter and leave the organ (fig. 146). The 
parietal layer of the tunica joins the visceral layer at each side 
of the posterior border of the testis. These two reflected 
layers form the mesentery of the testis or mesorchium. 

The testis consists of an oval anterior portion or body, and 
an accessory portion or epididymis, which is applied to the 
outer and posterior part of the body and from which the vas 
deferens is given off. 

The Epididymis (figs. 146, 147) consists of three parts : 

(a) An enlarged upper end, the globus major or head, which 
receives the vasa efferentia and coni vasculosi, by which it is 
attached to the upper end of the testis (fig. 147, 6, 7). 

(b) A somewhat smaller lower extremity, the globus minor, 
which is attached to the lower end of the testicle by some 
areolar tissue and a fold of the visceral tunic (fig. 147, 9). 

(c) The body, which is free and separated from the testicle 
on its outer side by a small pouch of the tunica vaginalis, called 
the digital -fossa (fig. 146). 

The detached testicle can be referred to its own side, by 
studying the relation of the digital fossa to the testicle and 
epididymis. The epididymis lies posteriorly and to the outer 
side of the testicle, with the globus major upwards; the digital 
fossa is then to the outer side of the testicle. Just underneath 
the anterior extremity of the globus major are one or two 
ininute bodies, the hydatids of Morgagni. They present a great 
variety in form and position. Usually one is stalked and another 
sessile. One of them (the sessile) represents the fimbriated end 
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Fig. 147. — Diagium of 
the seminifekous 
tobules and ducts of 

THE TESTIS AND Eri- 

DiDYHis. (Wilson.) 



of the Fallopian tube ; for it must be remembered that in the 
earliest stages of the human embryo the organs of both female 
and male closely correspond. The epididymis consists of a 
fine tube, over twenty feet in length, neatly coiled up, and is 
formed from the duct of a primitive kidney — the Wolffian 
body. 

A little above the globus major, beneath the part of the 
parietal layer of the tunica vaginalis 
which lies in front of the termination of 
the spermatic cord, there may occur two 
or three minute collections of detached 
tubules, the organ of Giraldis. These are 
remains of some tubules of the Wolffian 
body. Another Wolffian tubule of con- 
siderable length^ — the vas aberrans — 
occurs in the lower part of the epididymis 
(Eg. 147, 11). 

Vas Deferens — the Duct of the Tes- 
tis. — When the cord is lifted up between 
the fingers during life as it passes between 
the external abdominal ring and the 
scrotum, the hard rounded vas is felt as 
the most posterior structure (fig. 149). 
It is the first to slip from between the 
fingers as the cord is drawn forwards. 
The vas conveys the semen from the 
epididymis to the urethra. Its whipcord- 
like feel is due to enormously thick fibro- 
muscular walls which contract to force 
the semen out. The vas is now to be 
found as it enters the external abdominal 




1. Tunica albuginea. 2, 2. 
Mediastinum testis. 3, 3. 
Seminiferous tubules. 4, 4. 
Vasa recta. 5. Eete testis. 
6. Yasa eiIerentia,of "whicli 
six only are represented 
in this diagram. 7. Coni 
vasculosi, constituting 
the globus major epididy- 
mis. 8. Body of the epi- 
didymis. 9. Globus mi- 
nor epididymis. 10. Vas 
deferens. 11. Vas aber- 
raus. 



CouESB. — Three stages are recognised 
in the course of the vas deferens (fig. 

148) : 

(1) Scrotal, from its commencement in the lower end of 
the epididymis to the external abdominal ring. It is to be 
dissected out at the external abdominal ring and followed down- 
wards into the scrotum. It becomes enlarged and tortuous as 
it joins the epididymis. The spermatic artery hes near it ; the 
artery to the vas is on it ; the plexus of spermatic veins lies 



56 



THE BXTBENAL GENITAL ORGANS 



mostly in front of it (fig. 149). Much fibrous tissue — some of 
it representing the gubernaculum testis — surrounds it. 

(2) Inguinal, from the external to the internal abdominal 
ring within the inguinal canal. It lies on the floor of the 
canal. 

(3) Pelvic, from the internal ring to its junction with the 
duct of the seminal vesicle to form the common ejaculatory 
duct. The ejaculatory duct opens in the floor of the prostatic 
urethra (fig. 148). At the commencement of this stage the vas 
will be seen turning round the origin of the deep epigastric 
artery, and crossing the external iliac vessels and brim of the 



Fig. 148. — The coukse of the vas deferens. {Diagrammatic.) 
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pelvis beneath the peritoneum (fig. 139, p. 38). The latter part 
of its course will be seen in the dissection of the pelvis. 

On making a section, the vas will appear almost sohd, so 
small is the lumen and so thick are the muscular coats. 

Spermatic Artery.— The origin of the spermatic arteries 
from the aorta below the renals will be seen later. The artery 
passes to the internal ring beneath the peritoneum of the ihac 
fossa. It reaches the posterior attached border of the testis, 
which it enters. Terminal twigs pass to the epididymis. 

The Spermatic Veins form the pampiniform plexus within 
the covering of the cord (fig. 149). When enlarged they form 
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a varicocele. They commence in the testicle and epididymis, 
and enter the abdomen by the inguinal canal and pass upwards 
beneath the peritoneum, where anastomoses with sub-peritoneal 
veins occur. On the right side the vein ends in the vena cava ; 
on the left in the renal vein. 

The nerves pass to the testis on the artery from the aortic 
plexus of the sympathetic. The lymphatic vessels accompany 
the veins to the lumbar' glands. 

Section of the Testicle. — The testicle is now to be removed 
from the scrotum. By pinning it out and dissecting it under 
water, the termination of the artery and commencement of the 
vas may be more closely examined. 

Pig. 149. — Section of the spekmatic coed. [Diagrammatic.) 

,post. sperm, veins 
art. of vas 
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The testicle is then to be opened by a section across its 
upper third. The section ends behind by passing through 
the epididymis. The following points are to be noted : 

(1) The tunica albuginea (fig. 146). This is the stout, 
white, fibrous capsule of the testis. Externally it is coated 
by the visceral layer of the tunica vaginalis. 

(2) The mediastinum testis (fig. 146), an inflection of the 
tunica albuginea into the testicle at its posterior border. Here 
the vessels enter and the vasa efferentia pass out. It contains 
the rete testis (fig. 147). 

(3) The septa. Septa or partitions pass from the deep 
surface of the tunica albuginea to the mediastinum. They 
divide the testicle into compartments or loculi which contain 
the seminiferous tubules (fig. 147). 

(4) The tunica vasculosa is the vascular membrane which 
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lines the inner surface of the tunica albuginea and septa. In 
it the spermatic artery is distributed. 

(5) The tubuli seminiferi. By a needle, parts of these fine 
tubules may be picked up (fig. 147). They are coiled in masses 
within the loculi. Each tube is about two feet long. 

Course of the Semen (fig. 147). — The semen is formed in 
the seminiferous tubules. From these it passes to the medias- 
tinum by the straight vessels (vasa recta) ; in the mediastinum 
it passes through a network of tubes (rete testis) ; it passes by 
the vasa efferentia and co?ii vasculosi to the epididymis. The 
epididymis is made up mainly of a fine coiled tube, over twenty 
feet long. Through this tube the semen is conveyed to the vas. 
By the vas it is conveyed to the common ejaculatory duct 
which, in turn, carries the semen and the secretion of the vesi- 
culse seminales to the prostatic part of the urethra (fig. 148). 

The Penis. — Only the free part of the penis is to be 
examined now ; the root of the penis will be examined with 
the perineum. 

The Prepuce. — A section should be made through the 
prepuce or hood of the glans. It will be seen to be a fold 
covered by skin externally and mucous membrane internally. 
The frenum binds it below to the glans. The artery of the 
prepuce is derived from the dorsal artery of the penis. 

Structures on the Dorsum op the Penis. — The skin 
is removed by an incision from the symphysis to the glans.' 
It is thin and movable. The subcutaneous tissue is lax and 
contains no fat. When the skin is reflected the following 
structures should be found (fig. 150, B) : 

(1) The dorsal vein of the penis. It is median and single. 
When followed backwards it will be found to disappear beneath 
the symphysis pubis, where it perforates above the triangular 
ligament and ends in the prostatic plexus (fig. 190). 

(2) On each side of it, the dorsal artery of the penis, the 
terminal branch of the internal pudic (fig. 127, p. 15). 

(3) The two dorsal nerves of the penis, to the outer side of 
the arteries. These siapply the skin and prepuce, and end in 
the glans. They are the terminal branches of the pudic 
nerve. 

Structure op the Penis. — In formalin-hardened bodies, 
the penis is firm and best studied by a series of sections. The 
first section should be made across the body of the penis. 
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Fig. 150.— Sections of the penis : A, of the glans ; b, of the boi.y of the 
PENIS ; c, ROOT of the penis. 
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midway between the glans and symphysis. The following 
structures are seen (fig. 150, b) : 

(1) The dorsal structures just mentioned ; skin and super- 
ficial fascia. 

(2) The two corpora cavernosa ; their thick white fibrous 
capsules are united in the middle line, the septum pectiniforme 
marking the line of fusion. The cavernous blood-spaces of 
the corpora are seen now in section. The spaces when distended 
cause erection of the penis and are filled from the artery of the 
corpus cavernosum. 

(3) The corpus spongiosum, lying in a groove between the 
cavernosa. 

(4) The urethra, here a transverse slit in section, lies within 
the corpus spongiosum. The mucous membrane and sub- 
mucous coat can be distinguished (fig. 150). 

The spaces of the corpus spongiosum are filled from the 
artery to the bulb. The bulb is the posterior expanded end 
of the corpus spongiosum (fig. 128, i8, p. 17). The capsule or 
fibrous coat of the corpus spongiosum is thin. 

The Glans Penis. — A section across the glans, just in front 
of the corona, shows (fig. 150, a) : 

(1) The anterior fibrous termination of the corpora caver- 
nosa supporting the glans ; 

(2) The spongy tissue of the glans continuous with the 
corpus spongiosum. The glans may be regarded as the 
dilated anterior extremity of the corpus spongiosum. Its 
expanded posterior margin forms the corona glandis ; the 
cervix of the penis is the constriction behind the corona. At 
the extremity of the glans the urethra opens by a vertical 
fissure — the meatus urinarius externus. 

(3) The urethra, here a vertical slit. Beneath the glans the 
lU'ethra shows a dilatation, fhe fossa navicularis. The external 
meatus is the narrowest point in the urethra. 

Longitudinal sections of the penis are shown in figs. 128 
and 211, p. 193. 

When the urethra is split open, a tiny recess may be seen 
in the roof of the fossa navicularis, the lacuna magna. It may 
catch the point of a fine catheter. 

Along both the floor and roof of the urethra will be seen 
the openings of the glands of Littre, minute tubular evagina- 
tions from the mucous membrane of the urethra. 
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A section of the penis made just in front of the symphysis 
pubis shows (fig. 150, c) : ' 

(1) The suspensory Hgament of the penis (fig. 130), arising 
from the anterior aspect of the symphysis ; the vessels and 
nerves seen in the section of the body ; 

(2) The corpora cavernosa, now apart ; 

(3) The enlarged posterior part of the corpus spongiosum 
or bulb. The urethra here lies in the upper segment of the 
spongy body and is triradiate or vertical in section. 



DISSECTION VI 
THE CONTENTS OF THE ABDOMINAL CAVITY 

Falciform Ligament. — Up to the time of birth, the um- 
bilical vein, which returned the arterial blood from the placenta 
to the child, entered the abdominal cavity at the umbilicus 
and passed to the under surface of the liver in a fold of peri- 
toneum (fig. 172, p. 112). If, now, the cavity is opened by an 
incision from the ensiform cartilage to the umbilicus along the 
linea alba, this fold of peritoneum, the falciform ligament, will 
be seen stretching between the anterior abdominal wall and 
the liver. In its lower free border is a fibrous cord — the 
lig amentum teres — a remnant of the umbilical vein (fig. 151, 5). 

Ebmoval op the Abdominal Paeibtes. — The muscles, 
fascia, and parietal peritoneum, which formed the belly-wall, 
are now to be removed in order that the contents may be 
freely seen and examined. The muscles must be detached at 
their origins and insertions ; Poupart's ligament should be left 
to serve as a landmark. The student must remember, how- 
ever, that in operating on the abdomen the cavity cannot be 
thus freely opened. He must know the arrangement and 
position of the organs and peritoneum so thoroughly that, 
through an incision only big enough to admit a few fingers, he 
will be able to tell the condition of parts. He will find, 
too, that the accurate diagnosis of abdominal diseases turns 
largely on his knowledge of the situation and relationships of 
viscera. 

The Abdominal Cavity. — The abdominal cavity, which in all 
conditions is completely filled by its viscera, is bounded in front 
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Fig. 151. — View of abdominal contents on beflect- 

ING THE PABIETES. {WUsOfl.) 



and at the sides by the anterior abdominal wall, and behind by 
the spine, psoas, iliacus and quadratus lumborum niuscles 
(fig. 122, p. 7). Above it is bounded by the diaphragm, and 
below by the pelvic floor. 

The cavity is divided by the brim of the pelvis into 
abdomen proper and pelvic cavity, but these two regions are 
continuous and lined by the same serous membrane. 

Abdominal Con- 
tents. — Upon open- 
ing the abdomen, the 
following contents 
are exposed (figs. 129, 
p. 20, and fig. 151) : 

(1) Just below the 
ensiform cartilage, 
and filling the sub- 
costal or infrasternal 
triangle from the 
eighth cartilage on 
the left side to the 
ninth on the right, 
is seen a considerable 
portion of the liver. 

(2) The fundus of 
the gall-bladder lies 
below the ninth right 
costal cartilage. Nor- 
mally the lower mar- 
gin of the liver 
appears just below 
the margin of the 
thorax on the right 
side. 

(3) Below the 
liver a triangular area 

of the stomach comes into relation with the anterior abdominal 
wall. It lies above the level of a line drawn betv.^een the ninth 
right and left costal cartilages. 

(4) Extending down from the stomach towards the pubis 
is the great omentum, which covers most of the large and small 
intestine. 




1. Flaps of the abdominal parietes turned aside. 2. Liver, 
its left lobe. 3. Bight lobe. -1. Fundus of the gall-bladder. 
5. Round ligament of the liver, issuing from the cleft of 
the longitudinal fissure, and passing along the parietes of 
the abdomen to the umbilicus. Part of the falciform 
ligament of the liver. 7. Stomach. 8. Its pyloric end. 
9. Commencement of the duodenum, a. Lower extremity 
of spleen. &, &. G-reater omentum, c, c. Small intestines. 
d. CEecum. e. Yermiform appendix. /. Ascending colon. 
{/, <j. Transverse colon, h. Descending colon, i. Sigmoid 
flexure of colon, k. Appeudiees epiploicse connected with 
the sigmoid flexure. I. Three ridges representing the cords 
of the urachus and hypogastric arteries ascending to the 
umbilicus, m. Diaphragm. 
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(5) Usually some coils of the small intestine can be seen 
in the left iliac region. 

(6) A portion of the large intestine is seen in each iliac fossa, 
viz. the caecum in the right side and sigmoid colon in the left. 

(7) The summit of a distended bladder also appears above 
the pubis. 

On raising the great omentum the remaining part of the 
small intestine, together with the transverse colon, vi^ill be ex- 
posed. 

(8) On turning aside the left costal margin and pulling the 
stomach to the right, a partial view of the spleen will be obtained, 
situated deeply in the left hypochondrium (fig. 151, a). 

(9) On palpating the posterior abdominal wall behind the 
small intestines the outlines of the kidneys can be made out. 

(10) On lifting upwards the great omentum, its base will 
be found attached to the transverse colon. The transverse 
colon emerges from beneath the liver on the right side, and, 
looping across the abdomen above the position of the umbilicus, 
it disappears beneath the left costal margin. It lies along the 
lower border of the stomach (fig. 129, p. 20). 

Course of the Food. — The course taken by the food in the 
alimentary canal should be followed. 

(1) The oesophagus will be found piercing the diaphragm 
behind the left lobe of the liver, and joining the cardiac end of 
the stomach. 

(2) The food passes through the stomach, entering the 
duodenum at the pylorus (fig. 155, p. 71). 

(3) The duodenum, in which the food is mixed with bile 
and pancreatic juice, is U-shaped and difficult for the beginner 
to trace (fig. 153, 25). It emerges to join the jejunum below the 
attachment of the mesentery of the transverse colon. 

(4) The food -then traverses the jejunum and ileum, the 
coiled part of the small gut. 

(5) From the ileum it passes into the caecum and ascending 
colon, situated in the right iliac and right lumbar regions. 

(6) It crosses the abdomen in the transverse colon, and 
descends in the descending colon to the sigmoid colon in the left 
iliac region. 

(7) Thence to the rectum and anus. 

The Peritoneum. — Uses. The peritoneum, or abdominal 
serous membrane, lines the abdominal cavity and gives a 
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partial or complete covering to the abdominal viscera. It 
serves as a bursa for the viscera of the abdomen. In digestion 
the stomach fills and empties ; the bov^rels undergo peristaltic 
movements ; with every breath there is a descent of the 
diaphragm and a movement downwards of the abdominal 
viscera. That these movements may take place with the least 
degree of friction possible, the cavity is lined and the viscera are 
covered by a smooth lubricated layer of peritoneum. 

Further, the viscera have to be retained in position and 
supplied with blood-vessels. This purpose is served by re- 
flections or folds of peritoneum which fix the viscera to the 
abdominal walls and convey vessels to them. Without such a 
binding membrane, the abdominal contents would be as movable 
as marbles in a schoolboy's pocket. It certainly appears a 
complex structure, but the student, if he will think the matter 
over, will see that it is evolved really out of a simple continuous 
saccular membrane. 

One point he must never forget : that is, the great number 
of stomata, or microscopic lymphatic mouths, on its surface. 
Through these absorption takes place with great rapidity. 

To understand thoroughly the arrangement of this mem- 
brane, a knowledge of the relations and development of the 
abdominal viscera is necessary, and for the present only its 
main disposition need be noticed. The special relations to the 
different viscera will be considered along with their general 
anatomy. 

The parietal portion, where it lines the anterior abdominal 
wall and lumbar regions, has been considered (pages 9, 41). 

The disposition of its visceral portion, as it covers the 
viscera, should now be traced. This is best done by following 
the serous membrane from viscus to viscus vertically and then 
transversely, when it will be seen to form certain folds which 
connect the viscera together. To these folds certain names 
are applied. Thus the term mesentery means a double fold of 
peritoneum attaching a portion of intestine to the posterior 
abdominal wall. An omentum is a fold connecting the stomach 
to another viscus. A ligament connects a viscus to the 
abdominal parietes without serving the vessel-carrying purpose 
of a mesentery. 

The Continuity of the Peritoneum. — 1. Traced in a Vertical 
Plane (fig. 152). — Commence by tracing the peritoneum, which 
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lias been seen to cover the anterior abdominal wall, on to the 
under surface of the diaphragm, which it lines. At one point 
this is modified by the existence of the obliterated umbilical 
vein or round ligament of the liver (fig. 161, 5). Around this 
the peritoneum is reflected so as to form a vertical double layer 
between the diaphragm, abdominal wall, and upper surface of 
the liver. This is the falciform or suspensory ligament of the 
liver. Insinuate the two hands, one on each side of the falci- 
form ligament, and notice that the peritoneum is reflected from 
the under surface of the diaphragm to the upper surface of the 
liver, forming here a reflected layer known as the upper layer 
of the coronary ligament of the liver (fig. 152). Further 
notice that by approximating the hands these reflected layers 
become continuous with the layers of the falciform ligament, 
and that by separating the hands and tracing the coronary 
ligament laterally it is found to be continuous with the right 
and left lateral ligaments of the liver, folds of peritoneum 
which fix the liver to the diaphragm (fig. 153, 4 and 17). Of 
these the left ligament is triangular in shape and much better 
marked than the right. 

The peritoneum is next traced round the anterior margin 
of the liver to its under surface, covering also the fundus and 
under surface of the gall-bladder. On the under surface of the 
right lobe of the liver the peritoneum can be traced to its 
posterior border, but on the under surface of the left lobe, in 
the region of the transverse or portal fissure (fig. 156), it will 
be seen to be reflected from the liver to the adjacent border of 
the stomach and duodenum, on the anterior and posterior 
surfaces of the hepatic and portal vessels. 

This reflected layer, which is seen by raising the anterior 
border of the liver and exposing the stomach, forms part of the 
g astro-hepatic or lesser omentum. The right border of this fold 
is free, and forms the anterior boundary of the foramen of 
Winslow (fig. 156, p. 74). This is the opening of communi- 
cation with the lesser sac of the peritoneum, a great peritoneal 
diverticulum which lies behind the stomach (fig. 152, 5). By 
making a rent in the gastro-hepatic omentum, the interior of 
the lesser sac may be examined. 

From the anterior surface of the stomach the membrane 
can be traced down, forming the anterior layer of the gastro- 
colic or great omentum (fig. 152, 12). This is a large fold of 
11. P 
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Fig. 152. — Showing the akkangement of peihtoneum seen on making a vebtioal 
SECTION 0]? THE AEDOMEN. (Braune.) 




Explanation in the text. 
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peritoneum attached to the greater curvature of the stomach 
and hanging down as an apron over the small intestines, its 
lower free border extending towards the pubis (fig. 151, B). 

Fig. 153. — The reflection of the parietal peritoneum from the posteeior 

WALL TO FORai THE MESENTERIES, OMENTA, AND LIGAMENTS. The Stipplecl area 

is uncovered by peritoneum. {Delepine, from Heath.) 
9 7 5 3 




1. Upper end of the gastro-hepatic omeutum. 2, CBsophagus. 3. Falciform ligament. 4. Left 
lateral ligament. 5. Vena cava inferior. 6. Diaphragm. 7. Phrenic artery. 8. Cut edge 
of peritoneum. 9. Hepatic area. Hi. Splenic artery behind lesser sac. 11. Portal vein 
below foramen of Winslow. 12. Tail of pancreas in gastro-phrenic omentam. 13. Bile 
duct. 1-i. Costo-colic fold. 15, Hepatic artery. 16. Transverse mesocolon. 17. Higlit 
lateral ligament, 18, Aorta. 19. Pylorus. 2i>. Descending meso-oolon. 21. Superior 
mesenteric artery. 22. Over left kidney. 23. Termination of duodenum. 24. Mesentery. 
25. Second stage, duodenum. 26. Left colic artery. 27. Over right kidney. 28. Sigmoid 
artery. 29. Right colic artery. 30. Superior hsemorrhoidal artery. 31. Ascending meso- 
colon. 32. Left common iliac artery. 33. Yasa iutestini teiuiis. 3-i. Meso-sigmoid. 
35. Mesentery. 36. Internal iliac artery. 37. Promontory of sacrum. 38. Right external 
iliac artery. 39- Left external iliac artery. 40. Left obliterated hypogastric artery'. 
41. Meso-sigmoid. 42. G-astro-phreuic ligament. 43. Meso-rectum. 45, Bladder. 

It varies much in size, and in fat subjects it presents a consider- 
able development of adipose tissue. 

Occasionally it presents one or more perforations, which 

F 2 
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may engage a portion of intestine and thus give rise to obstruc- 
tion. The great omentum consists of four layers (fig. 152), 
the two anterior layers enclosing the stomach (fig. 152, 4), 
while the two posterior layers, after enclosing the transverse 
colon (fig. 152, 7), are prolonged to the posterior abdominal wall 
as the transverse meso-colon. These four layers are distinct in 
the young subject, but in the adult they are blended together, 
excepting at the upper part of the omentum. Here the two 
gastric layers are separated from the two colic layers by the lesser 
sac. By perforating the gastric layers at the lower border or 
greater curvature of the stomach, the hand may be introduced 
behind the stomach and within the lesser sac. Further, the 
finger may be protruded at the foramen of Winslow, the mouth 
of the lesser sac. 

Having turned up the great omentum towards the ribs, 
notice how its two posterior layers enclose the transverse 
colon and reach the posterior abdominal wall, forming the 
transverse meso-colon (fig. 153, i6). On the posterior abdominal 
wall the lower of the two layers of the transverse meso-colon 
{fig. 152, 8) descends and covers the anterior surface of the 
third part of the duodenum (fig. 153, 25). 

Below the attachment of the transverse meso-colon the coils 
of bowel will be seen, and when picked up they will be found 
bound to the posterior wall by a continuous sheet, the mesentery 
(figs. 152, 9, 10, 11 ; 153, and 118). The mesentery is composed 
of two layers of peritoneum, right and left, which enclose the 
bowel and convey blood-vessels to it (fig. 153, 2i, 33). The 
peritoneum, descending over the third part of the duodenum 
from the meso-colon, becomes continuous with the mesentery 
and with the peritoneum on the posterior abdominal wall on 
each side of the attachment of the mesentery. 

The student must find the end of the duodenum and the 
commencement of the free bowel (fig. 153, 23). He should then 
follow the small gut along, bunching it in his hand as he goes. 
There are over twenty feet of it. The termination will be 
found down in the right iliac fossa at the caecum (fig. 153). 
When he has thus gathered up and put in order the small gut 
he will see that the mesentery is a fan-shaped structure having 
a limited line of attachment, extending obliquely on the pos- 
terior abdominal wall from the left side of the second lumbar 
vertebra to the right iliac fossa, a distance of from five to- six 
inches (fig. 163), while its intestinal border corresponds in 
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length to the jejunum and ileum, about twenty feet or more. 
The length of the mesentery from the bowel to its attachment 
on the posterior abdominal wall is about eight inches at its 
longest parts. Between the layers of the mesentery are the 
mesenteric vessels, nerves, lacteal vessels and glands. From 
the mesentery the peritoneum can be traced on the pos- 
terior abdominal wall (fig. 152), over the aorta and sacral 
promontory, into the pelvis, where its relation to the pelvic 
viscera will be subsequently considered. From the pelvis it 
has already been seen to emerge on the urachus and oblite- 
rated hypogastric arteries, and cover the anterior abdominal 
wall. 

The student will thus see that the peritoneum is a con- 
tinuous membrane when traced in the middle line. He has 
traced it from the umbilicus to the diaphragm, liver, stomach, 
bowel, pelvis, bladder, and on the anterior abdominal wall back 
to the umbilicus again (fig. 152). 

2. Horizontal Tracing of Peritoneum (fig. 118, p. 3). — The 
student is now to trace the continuity of the peritoneum in a 
horizontal plane, beginning at the umbilicus and passing round 
the abdominal wall back to the umbilicus again. The great 
omentum is turned upwards on the ribs. The tracing below the 
level of the transverse meso-colon is simple. The peritoneum, 
as it passes across the posterior abdominal wall, covers the lateral 
and anterior surfaces of the ascending colon and descending 
colon, and attaches them to the lumbar regions by a mesentery 
or meso-colon. In front of the spine it is reflected to enclose 
the small bowel and form the mesentery. It is more profitable 
for the student to study the peritoneum in connection with each 
organ than to spend more time now on a general survey of 
this rather complex structure. 

Peritoneal Pouches or Fossae. — A number of small peri- 
toneal fossae or shallow diverticula of the peritoneum occur in 
connection with some of the abdominal viscera. They are 
important because they may become enlarged and form a sac 
into which the bowel becomes herniated. They are not 
constant ; their size and shape are variable. These must now 
be found and examined. 

1. Buodeno-jejunal Fossa (fig. 154, b). — It is situated on the 
posterior abdominal wall, at the left side of the commencing 
jejunum. A small oblique fold of peritoneum will be found 
passing upwards and to the left, ending over the termination 
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of the duodenum. Tlie fold may contain the inferior mesenteric 
vein. The duodeno-jejunal fossa lies between the emerging- 
bowel and the oblique fold. It usually is deep enough to take 
the tip of the forefinger. 

2. Ileo-colic Fossa. It is situated in the angle between the 
ileum and ascending colon (fig. 154, A). The anterior csecal 
artery causes a peritoneal fold which bounds the fossa above. 

Fig. 154. — Diageams of peeitoneal I'OSSiE : a, in the eegion of the cecum ; 

B, IN THE EEGION OF THE DUODENUM ; C, IN THE EEGION OF THE SIGMOID COLON. 

trans, mesocol. 
ileo-col. art. duo.-jej. fossa 

ileo-col. fossa 
^bloodless fold 
ileum 
. mesent. 

3rd St. duo. 



ant. colic, art 
asc. mesocol 



retro-ceeo. fossa 




jej- 



osecum 



append, 
ileo-csec. fossa 



left col. art 




Inf. mes. vein 



sigmoid 




desc. col. 



8. Ileo-ccBcal Fossa. 
This pocket lies in 
the angle between the 
ileum and caecum (fig. 
154, A). Its mouth 
is directed down- 
wards. The blood- 
less fold (Treves), 
passing from the 
termination of the 
ileum to the caacum, 

bounds the fossa in front; the mesentery of the appendix 

bounds it behind. 

4. Betro- or Sub-cacal Fossa. When the ccecum is raised 
this fossa is seen behind it. Its mouth is directed downwards. 

5. Intersigmoid Fossa (fig. 154, c). The sigmoid colon Hes 
in the left ihac fossa, attached by the meso-sigmoid (fig. 153, 34). 
"When lifted upwards, a pouch or recess is frequently seen 
beneath the meso-sigmoid, between it and the posterior abdo- 
minal wall, to which the name intersigmoid has been given. 
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Its mouth is directed downwards and to the left. Other 
peritoneal fosste have already been described in the inguinal 
region (fig. 143, p. 44). 



THE STOMACH 

The stomach lies in the epigastric and left hypochondriac 
regions, and presents two openings (oesophageal and pyloric), 
two surfaces (anterior and posterior), two curvatures (greater 
and lesser), and a fundus. 

The greater part of the stomach lies in the left hypochon- 
driac region, beneath the ribs and diaphragm (fig. 155). Only a 

Fig. 155 — Diageam showing the position and asteeiob belationships 
of the stomach. 
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small triangular area below the liver is really superficial and 
easily accessible for examination or operation. 

The superficial area lies in the sub-costal angle behind the 
abdominal wall, and includes the pyloric end and a small part 
of the cardiac end. This area is marked out by a triangle drawn 
between the three following points (fig. 155) : (1) the convexity 
of the ninth right costal cartilage; (2) the convexity of the 
ninth left costal cartilage ; (3) the tip of the eighth left costal 
cartilage. 

The oesophageal or cardiac orifice will be seen deeply 
situated when the left lobe of the liver is raised, receiving the 
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termination of the gullet (fig. 158, 6). It lies a little to the left 
of the middle line, behind a point on the seventh left costal car- 
tilage, I inch from the sternum, and on a level vs^ith the tenth 
dorsal vertebra. About half an inch of the oesophagus is seen 
below the diaphragm, placed obliquely. To the left side of the 
cardiac orifice is a slight fold of peritoneum, the gastro-phrenic 
ligament, which connects the stomach to the diaphragm 
(fig. 153, 42). 

The pyloric orifice is marked by its sphincter, a distinct 
thickening of the circular muscular coat, which can be felt at 
the junction of the stomach and duodenum (fig. 167, p. 101). 
It lies about an inch to the right of the middle line, and between 
three and four inches below the sternal ends of the seventh 
costal cartilages. It is impossible to give exact figures, for the 
position varies, especially in diseased conditions. The pylorus 
is partly hid by the quadrate lobe of the liver. 

It will thus be seen that the position of the stomach is 
nearly vertical ; the line connecting its orifices is only three or 
four inches long, and crosses the linea alba at a very sharp angle. 

The anterior surface of the stomach is in relation to liver, 
diaphragm, and anterior abdominal wall (see fig. 155). 

'Jl'h.e posterior surface is covered by the anterior wall of the 
lesser sac of the peritoneum. The sac separates it from the 
posterior abdominal wall, abdominal aorta, coeliac axis, pan- 
creas, left kidney, left supra-renal and spleen (figs. 152, 153). 

The lesser curvature, which extends from the cardiac to the 
pyloric orifices, has the lesser omentum attached to it, and 
between the layers of this are the coronary and pyloric vessels 
(fig. 156). It lies entirely beneath the liver. 

The greater curvature is for the most part in contact with 
the transverse colon, and has the great omentum attached to it. 
It is three times as long as the lesser curvature. The right and 
left gastro-epiploic vessels are distributed on it. 

The fundus forms a large cul-de-sac to the left of the 
oesophageal orifice and is part of the cardiac division of the 
stomach. It occupies the left dome of the diaphragm. The 
apex of the heart lies over it, only the diaphragm and peri- 
cardium intervening. 

Divisions. — Frequently a constriction, more or less marked, 
indicates the division of the stomach into cardiac and pyloric 
parts. The pyloric part is commonly tubular in shape, but in 
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other conditions shows a marked dilatation, the antrum pylori. 
The cardiac part forms two thirds of the entire stomach. 

Fixation op the Stomach. — The stomach is kept in 
position by : (1) The gastro-hepatic omentum ; (2) the gastro- 
phrenic Hgament and cesophagus ; (3) the dxiodenum ; (4) the 
pressure of surrounding organs and of the abdominal walls. 

1. Gastro-hepatic Omentum. When the liver and stomach 
are separated as far as possible a good view of this peritoneal 
ligament or fold will be obtained (tig. 156) . Beloio, it is attached 
to the lesser curvature of the stomach from the termination 
of the oesophagus to some distance along the first stage of the 



Fio. 156. — Diagram of the gasteo-hepatic omentuji, and foeamen of winslow. 
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duodenum. Above, it is attached to the following points, com- 
mencing at the oesophageal end : (1) to the diaphragm ; (2) to 
the posterior part of the longitudinal fissure of the liver— the 
fissure of the ductus venosus (see fig. 156) ; (3) to the transverse 
fissure of the liver. 

Its left end terminates in an angle at the oesophagus ; its 
right end forms a free edge between the duodenum and trans- 
verse fissure of the liver. The free edge forms the anterior 
boundary of the foramen of Winslow. The omentum consists 
of two layers of peritoneum. Between them, in front of the 
foramen of Winslow, the hepatic artery and portal vein pass 
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up to the liver and the bile duct descends to open in the 
duodenum. 

It will thus be seen that the stomach is bound closely to 
the liver and must follow in its displacements. The omentum 
is completely covered by the liver in the natural position of 
parts. 

2. The g astro-phrenic ligament has been already examined. 
When the stomach is afterwards removed a small area behind 
the cardiac orifice will be found imcovered by peritoneum, and 
bound to the diaphragm by loose connective tissue (fig. 153, 42). 
The oesophagus is loosely bound to its orifice in the dia- 
phragm. 

3. As the stomach is continuous v/ith the duodenum, a fixed 
structure, it obtains a certain amount of support from it. 

Eblationship of the Stomach to Peeitoneum. — The 
parts of the peritoneum specially connected with the stomach 
are: — (1) Gastro-hepatic omentum, jast described; (2) gastro- 
phrenic hgament ; (3) gastro- splenic omentum ; (4) great 
omentum ; (5) the lesser sac. 

Gastro-splenic Omentum, — This omentum, composed of 
two layers, binds the greater curvature of the stomach at the 
fundus to the hilum of the spleen (fig. 157, 7). When the 
stomach is pulled forwards, the omentum will be seen. Above 
it is continuous with the gastro-phrenic ligament ; below it is 
continued into the anterior layer of the great omentum. In it 
the vasa brevia and left gastro-epiploic arteries (fig. 157, 7), 
branches of the splenic, reach the stomach. This omentum 
also helps to retain the stomach in position. In the natural 
position of parts it lies behind the stomach. 

Great Omentum. — The two gastric layers of the great 
omentum are attached to the greater curvature of the stomach 
(fig. 152, 12). The right gastro-epiploic artery runs along its 
attachment (fig. 158, 23). On the left side it is attached to the 
hilum of the spleen, and is continuous with the gastro-splenic 
omentum ; on the right it tapers off at the pylorus and becomes 
continuous with the layers of the posterior wall of the lesser 
sac. 

The Lesser Sac. — The lesser sac is a diverticulum of the 
peritoneum in which the posterior wall of the stomach rests, 
and which acts as a bursa for the stomach (figs. 152, .5, 156, 
and 157, i). 
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The FoEAMEN OP WiNSLOW is the mouth of the lesser sac 
(tig. 156). The gall-bladder serves as a guide to it. The neck' 
of the bladder and its duct, the cystic, are contained in the free 
edge of the gastro -hepatic omentum which bounds the foramen 
in front. "When the finger is inserted within the foramen its 
boundaries are seen to be formed thus (figs. 156 and 157, see 
arrow) : Above, caudate lobe of the liver ; behind, inferior vena 



Fig. 157. — The eelationship of the stomach to pekitoneum 
AS SEEN IN teansveSse SECTION. {Anderson.) 




1. Point of arrow in lesser sac. 2. Falciform ligament, 3. Cardiac end of stomach. 4. Feather 
of arrow in greater sac. 5. Foramen of Winslow. 6. Liver. 7. Gastric vasa brevia of splenic 
artery in gastvo-splenic omentum. 8. G astro-hepatic omentum, 9. Spleen. 10. Aorta. 
11. Left kidney. 12. Yena cava. 13. Posterior reflection of lieuo-renal ligament. 14. Sub- 
peritoneal tissue. 16. Right kidney. 

cava ; below, first stage of duodenum ; in front, gastro-hepatic 
omentum, containing the portal vein, bile ducts, and hepatic 
artery (fig. 166, p. 94). 

The anterior 'wall of the lesser sac is formed thus : (1) The 
gastro-hepatic omentum ; (2) peritoneum covering posterior 
wall of stomach ; (3) gastric layers of great omentum ; (4) 
gastro-splenic omentum (figs. 152 and 157). 

The 'posterior wall of the lesser sac can be examined by 
raising the greater curvature of the stomach and detaching the 
gastric layers of the great omentum from it. The peritoneum 
will be seen to form (fig. 153) : (1) A recess which separates the 
Spigelian lobe of the liver from the right crus of the diaphragm, 
the Spigelian recess (below i in fig. 153) ; (2) a covering for 
the anterior surface of the pancreas (fig. 152, 6) and part of the 
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diaphragm (fig. 153) ; (3) for the coehac artery and its branches 
at the upper border of the pancreas (fig. 158) ; (4) for the left 
supra-renal body and left kidney ; (5) the lieno-renal Hgament, 
a fold of peritoneum joining the spleen and kidney (fig. 157, m 
front of 13) ; (6) the upper layer of the transverse meso-colon 
(fig. 152, 8). All these structures lie behind the stomach. 

Fig. 158. — Distribution of the cceliac axis. (After Henle.) 




1. Hepatic artery. 2. Right crus of diaphragm. 3. Pyloric artery. 4. Riglit phrenic artery. 
5. Round ligament of liver. 6. OLsophagiis. 7. Cystic artery. 8. Abdominal aorta. 9. Gall- 
bladder. 10. Coeliac axis. 11. Ductus communis ciioledochus. 12. Gastric or coronary 
artery. 13. Gastro-duodenal artery. 14. Vasa brevia of splenic artery. 15. Liver. 16. Spleen.. 
17. Pancreatico-duodenalis (superior). 18. Gastro-epiploica sinistra. 19. Head of- pancreas. 
20. Splenic artery. 21. Duodenum. 22. Superior mesenteric artery. 23. Gastro-epiploica 
dextra. 34. Pancreas (drawn down). 25. Great omentum. 



If a gastric ulcer perforates on the posterior wall, the 
contents of the stomach pass into the lesser sac. From the 
lesser sac they can pass into the general peritoneal cavity by 
only one route, the foramen of Winslow. 

Blood Supply. — The follov^^ing arteries, to be fully dissected 
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at a later stage, are distributed from the coeliac axis to the 
stomach (fig. 158) : 

(1) Coronary artery, to the oesophagus and cardiac end. It 
passes from left to right on the lesser curvature. 

(2) Pyloric branch of hepatic, to pylorus on the lesser cur- 
vature, joining the coronary. 

(3) Vasa brevia. They reach the greater curvature in the 
gastro-splenic omentum, and are branches of the splenic 
(figs. 157 and 158). 

(4) The left gastro-epiploic artery rises from the splenic 
and passes along the greater curvature. 

(5) The right gastro-epiploic is a derivative of the hepatic. 
It is distributed on the greater curvature, passing from right 
to left. 

The stomach is richly supplied vyith blood. There is a free 
anastomosis in the gastric wall between its arteries. 

Veins accompany the arteries on the stomach. All the 
venous blood, with any products absorbed from the stomach, 
passes to the liver by the portal vein. The coronary and 
pyloric veins join the portal trunk ; the right gastro-epiploic 
vein ends in the superior mesenteric (fig. 166, p. 94), the left 
in the splenic vein. 

Nerves. — The two vagi terminate on the stomach. They 
should be looked for now as they enter on the oesophagus, the 
left to terminate on the anterior surface of the stomach, the 
right on the posterior surf ace (see fig. 234, p. 235). This distri- 
bution will be understood when it is remembered that the 
greater curvature is the dorsal border, and the anterior and 
posterior surface left and right, in the earlj^ human foetus. 

Besides the vagi, the stomach receives numerous nerves on 
its arteries from the solar plexus. These come from the lower 
dorsal segments of the spinal cord by the great splanchnic 
nerves. 

Lymphatic Vessels and Glands.— The lymphatic vessels 
pass mostly to a group of glands along the lesser curvature. 
There are some glands situated along the greater curvature and 
behind the pylorus. The gastric lymph passes to the coeliac 
group of glands, at the upper border of the pancreas, behind 
the lesser sac, and from there to the thoracic duct. The student 
should remember that cancer of the stomach spreads along the 
lymph channels. 
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SMALL INTESTINE 

The small intestine is about 20 feet long and extends from 
the pylorus to the ileo-csecal valve, the opening into the great 
intestine. Its length varies widely v^ith the state of contraction 
of its muscular coats and with the individual. It has been 
artificially divided into three parts : 

1. Duodenum, a fixed part, bound to the posterior abdo- 
minal wall by peritoneum (fig. 159)- 

2. Jejunum, the upper two fifths of the free bowel. 

3. Ileum, the lower three fifths of the free bowel. 

Fig. 159. — The position and eelationships of the duodenum and panop.eas. (His.) 




Over tlie divided upper end of the duodenum are seen tlie portal vein, hepatic artery, and bile- 
duct. The root of the transverse mesocolon extends across the pancreas between the cut extremities 
of the colon. 
sr. Bight suprarenal capsule, sr' Left suprarenal capsule, rk. Right kidney, spl. Spleen, asc. col. 

Ascending colon. Ik. Left kidney, pt. Colica dextra,' . p. Pancreas, m. Mesentery (cut). 

rfy. Termination of duodenum, rf. Duodenum, rfesc, cpr.i'Descendirig: colon. 



In this part of the alimentary tract digestion and absorp- 
tion proceed most actively. The student should note : (I) the 
manner in which the bowel is fixed by peritoneum ; (2) its 
blood and lymphatic vessels ; (3) its nerves ; (4) the structure 
of its walls. 

The Duodenum, so named from its length (twelve finger- 
breadths, about ten inches), is for the most part fixed in posi- 
tion, and, although having a partial peritoneal investment, 
is destitute of a mesentery. The lumen of the duodenum is 
greater than that of the remainder of the small intestine. 
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It almost completely encircles the head of the pancreas 
(fig. 159). It begins at the pylorus and ends beneath and 
behind the pyloric end of the stomach, only the neck of the 
pancreas separating its pyloric and jejunal extremities (fig. 169, 
p. 106). It is firmly bound to the pancreas, and both are 
bound by connective tissue to the posterior wall of the abdomen. 
It is the most fixed part of the alimentary tract, excepting the 
anal canal and oesophagTis. 

Stages. — The duodenum is divided into three parts, each 
having different relations. The first stage extends from the 
pylorus to the neck of the gall-bladder ; it is almost completely 
covered by a prolongation of the layers of peritoneum which 
invest the stomach. It passes backwards and to tlie right 
beneath the quadrate lobe of the liver and neck of the gall- 
bladder, then turns downwards to join the second stage. Behind 
it and to its left pass down the bile duct, portal vein, and gastro- 
duodenal artery (fig. 169, p. 106). During distension of the 
stomach this portion of the duodenum becomes covered in front 
by the pyloric end of the stomach. The junction between 
the first and second portions of the duodenum impresses the 
liver near the neck of the gall-bladder (impressio duodenalis) 
(fig. 171, 10, p. 111). 

The second stage descends from the neck of the gall-bladder 
to the right side of the third, or sometimes the fourth, lumbar 
vertebra ; it lies in front of the inner part of the right kidney 
and' its hilum, which contains the ureter and renal vessels. 
The second stage is covered only in front by peritoneum. The 
anterior surface is divided into upper and lower parts by the 
attachment of the transverse meso-colon (figs. 153, p. 67, and 
fig. 159). Thus part of the anterior surf ace of the second stage 
appears above the transverse meso-colon and is covered by the 
supra-colic layer of peritoneum ; part appears below the trans- 
verse meso-colon and is covered in front by the infra-colic layer 
of peritoneum. Its left aspect is grasped by the head of the 
pancreas. The post-duodenal stage of the common bile duct 
descends between it and the head of the pancreas (fig. 169, 
p. 106). The common bile duct opens on its inner aspect, a little 
way above the bend formed between this stage and the next 
(fig. 169). Into this bend — the duodenal syphon— the bile and 
pancreatic juices are poured; it forms a receptaculum for 
mixing the acid chyme and pancreatic juice. - 
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The third stage of the duodenum passes upwards and to 
the left, beneath the infra-colic layer of peritoneum, and termi- 
nates by turning forwards to join the jejunum at the duodeno- 
jejunal flexure (fig. 159, dj). Only its anterior surface is 
covered by peritoneum. The superior mesenteric vessels cross 
in front of it, emerging between it and the neck of the pancreas. 
Behind it lie (1) the lower end of the right kidney, (2) the 
ureter, (3) inferior vena cava, (4) right crus of the diaphragm, 
(5) aorta and right renal vessels. It terminates on the left 
side of the upper border of the second lumbar vertebra. 

Muscle of Treitz. — This is a slight fibro-muscular band which 
will be found fixing the duodeno-jejunal flexure to the left crus 
of the diaphragm. It lies beneath the peritoneum. 

Jejunum and Ileum. — The jejunum and ileum, as has 
already been seen, are completely covered by peritoneum and 
suspended from the posterior abdominal wall by the mesentery. 
In this tract of the alimentary canal assimilation and absorp- 
tion of food proceed rapidly. The superior mesenteric arterj^ 
breaks up within the mesentery into h^mdreds of minute 
branches, which enter at the attached border and ultimately 
end in the great submucous plexus of vessels. The venules 
einerge at the attached border and join to form the superior 
mesenteric vein, which conveys the blood to the portal vein and 
thus to the liver. The lymphatics — chyle vessels — ascend in 
the mesentery through groups of lymphatic glands (mesenteric) 
to reach the thoracic duct, conveying certain products of diges- 
tion. Numerous nerves reach the bowel from the sympathetic 
plexuses. The right vagus also sends some twigs, at least to 
the upper part of the gut. At the attached border, where these 
vessels and nerves enter, there is a slight uncovered space on the 
bowel, between the two layers of the mesentery. This will be 
seen if an incision is made through the mesentery at its 
attachment. It gives rise to some surgical difficulty in uniting 
the divided ends of gut. 

The jejunum is the upper two fifths, the ileum the lower 
three fifths of the small gut, but no sharp line separates them. 
The characters of the jejunum are those due to more active 
absorption. They are : (1) Its diameter is greater and its 
coats thicker ; (2) its macous membrane is increased by 
being thrown into numerous and prominent transverse folds 
— valvulce conniventei. 
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The ileum is characterised by : (1) Its narrower diameter 
and thinner coats ; (2) the valvulse conniventes are small or 
absent ; (3) the solitary follicles, minute masses of lymphoid 
tissue, are aggregated in oval fields — Peyer's patches. These 
are situated opposite the attached border of the gut. 

The commencement of the jejunum and termination of the 
ileum are the two most fixed parts of this tract of the gut. 
The ileum terminates at the ileo-csecal valve (fig. 161). Here 
the ileum may become invaginated within the wider ascending 
colon and give rise to a form of strangulation (intussus- 
ception). 

Meckel's Diverticulum. — In two bodies in every hundred 
the student may expect to find this remnant of the neck of the 
embryonic yolk sac — the vitelline duct. It occurs on the free 
border of the ileum, two to four feet above the ileo-csecal valve. 
It varies- from the size of a thimble to that of a small sausage. 



The Large Intestine. — The large intestine is about five or 
six feet long, and extends from the right iliac fossa to the anus. 
It is about twice the width of the small intestine, and becomes 
somewhat narrower as traced onwards until it reaches the 
dilated ampullary portion of the rectum. 

The large intestine (excluding the rectum) may be said to 
differ from the small intestine in the following particulars as 
seen on their external surfaces : 

(1) The large intestine is sacculated, thus differing from the 
even surface of the small intestine. The sacculations affect the 
whole thickness of the gut. The mucous membrane shows 
ridges which correspond to the constrictions on the surface. 

(2) The longitudinal muscular fibres of the large intestine 
are mainly arranged in three bands or tcenice, instead of being 
uniformly spread out in a continuous layer as in the small 
intestine (fig. 160). The three taeniae commence on the caecum 
at the attachment of the appendix. 'Their position on the trans- 
verse colon is most marked. One lies at the attachment of the 
omentum (omental) ; one in the attachment of the transverse 
meso-colon (mesenteric) ; one on the anterior surface — to which 
the appendices epiploicae are attached (epiploic). The taeniae 
form a continuous covering of longitudinal muscular fibres on 
the appendix and rectum. 

11. G 
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(3) Small processes of peritoneum containing fat, the 
appendices epiploicce, are found on the large intestine. 

(4) Internally the large intestine differs from the small 
intestine by the absence of villi, valvulse 'conniventes, and 
Peyer's patches. The lymphoid tissue is arranged as numerous 
solitary follicles. 



Fig. 160. — A section of the tkansveSse colon, showing its steuctuke and 
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The large intestine is divided into the three following parts : 

I. Caecum and Appendix. II. Colon. 

III. Rectum. 

The colon is subdivided, according to the direction, shape, 
and, positions of its various parts, into : 



1. Ascending colon. 
-'2. Hepatic flexure, 
y. Transverse colon. 



4. Splenic flexure. 

5. Descending colon. 

6. Sigmoid colon. 



THE APPENDIX VEEMIFOEMIS 
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Appendix Vermiformis. — In recent years this small part of 
tMe gut has assumed great surgical importance. The student 
must pay close attention to its structure, position, and 
relationships. 

Its length varies from four to seven inches ; its diameter is 
little more than that of an ordinary lead pencil. It springs 
from the inner and posterior aspect of the ca3cum below the 
opening of the ileum at the ileo-CEecal valve (fig. 161). It lies 



Fig. 161. —The caecum, appendix, and ileo-ojsoal valve. 
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behind the caecum in the right iUac fossa. The position on the 
surface of the body is indicated by a point an inch below the 
mid-point of, a hne drawn between the anterior superior spine 
and umbiHcus. The point indicates its csecal end. The apex 
usually passes towards the spleen under the termination of the 
ileum, but it may be found behind the ascending colon or hang- 
ing within the pelvis. 

It is completely covered by peritoneum and supported by a 
mesentery (fig. 154, p. 70, and fig. 161), a falciform fold from 

G 2 
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the mesentery of the gut, which ■ contains the artery of the 
appendix. The mesentery separates the ileo-caecal peritoneal 
fossa in front from the sub-csecal fossa behind. 

A section across the appendix shows how small its lumen 
is. The submucous lymphoid tissue almost obliterates it. 
Lymphatics begin in the lymph spaces beneath the solitary 
follicles, pierce the muscular coat, and pass into the lymphatic 
system of the mesentery. 

The Csecum, or Caput Caecum Coli, is the Wind pouch of 
large intestine below the ileo-csecal orifice. It lies in the right 
iliac fossa, over the iliac fascia and muscle, and above the outer 
half of Poupart's ligament (fig. 129, p. 20). The palm of the 
hand covers it when placed on the aljdominal wall internal to 
the anterior superior spine, and above the outer half of 
Poupart's ligament. It is completely covered by peritoneum. 
Behind it a sub-csecal pouch of peritoneum may be found 
(fig. 154, p. 70). The caecum, although not provided with a 
mesentery, is kept firmly in position by its continuity with the 
ascending colon and ileum. These are bound to the posterior 
abdominal wall by the ascending meso -colon and lower end of 
the mesentery. 

FoBMS. — The anterior taenia ascends in front of it. Its 
fundus, or blind end, is usually bellied out in two wide sacculi 
on each side of the anterior tsenia. In some cases the outer 
sacculus is very large, the inner small, or vice -versa. In the 
newly born child, the fundus of the caecum tapers into the 
appendix. This foetal form ruay persist in the adult. 

The interior of the caecum and ileo-csecal valve will be 
examined when the intestinal contents have been washed out. 

The Ascending- Colon, which has been already exposed in 
the lumbar region (figs. 117 and 118), extends from the right 
ihac to the right hypochondriac region, where it ends in the 
hepatic flexure (fig. 129, p. 20). This Hes in relation to the 
colic impression on the under surface of the right lobe of the 
hver (fig. 172, p. 112). The ascending colon, as it passes up- 
wards through the lumbar region, lies directly on the fascia of 
the quadratus lumborum and right kidney, and to the outer side 
of the psoas muscle. The posterior surface of the gut is usually 
devoid of peritoneum, the extent of the uncovered surface being 
greatest when the gut is distended. In the upper part of the 
right hypochondriac region, a transverse peritoneal fold passes in 
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front of the right kidney from the hepatic flexure to the lateral 
abdominal wall below the liver. It bounds below a peritoneal 
depression at the entrance of the foramen of Winslow. The 
fold has been named the right colico-phreidc ligament, and is 
of some importance in operations on the gall-bladder. 

The Transverse Colon extends from the right hypo- 
chondrium through the umbilical region to the left hypochon- 
drium, where it becomes bent to form, the splenic flexure 
(fig. 162, p. 88). The splenic flexure disappears beneath the 
lower three ribs and diaphragm, but when pulled downwards 
it is seen to come into contact with the spleen at the colic 
impression (fig. 163, p. 89), an impression at the lower end 
and inner surface of the spleen. The left colico-phrenic peri- 
toneal ligament joins the splenic flexure near its termination to 
the inner aspect of the diaphragm (fig. 153, a, p. 67). The 
ligament forms a shelf for the lower end of the spleen. The 
transverse colon is enclosed in peritoneum (fig. 160). The 
transverse meso-colon binds it to the posterior abdominal wall, 
over the lower border of the pancreas and over the second part 
of the duodenum (fig. 159). The transverse meso-colon forms 
part of the posterior wall of the lesser sac (fig. 160). Over its 
upper or omental taenia are attached the two posterior layers of 
the great omentum. 

The transverse colon lies along the greater curvature of the 
stomach. "When the stomach is empty and the bowel full, it 
comes to lie in front of the stomach. When the belly-wall is 
opened in the gastric triangle, the transverse colon may present 
itself instead of the stomach. The walls of the stomach are to 
be recognised by their thickness and absence of taBnise. The 
attachment of the gastro-hepatic omentum to the organ 
assures the surgeon that he is dealing with the stomach. The 
student will note that the splenic flexure occupies the angle 
between the stomach and spleen, and that the left dome 
of the diaphragm is filled by these three organs (fig. 185, 
p. 145). 

The Descending" Colon passes vertically downwards in the 
left lumbar region until it reaches the level of the crest of the 
ilium. Then it passes into the sigmoid colon. The descending 
colon was already exposed and examined in the left lumbar 
region (fig. 118, p. 8). When empty, the peritoneum, as a 
rule, just covers it, but when distended a considerable part of 
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the posterior surface is bare and outside the peritoneum. It is 
of smaller diameter, and more completely covered by peritoneum, 
than the ascending colon. Formerly it was opened in the 
lumbar region for organic obstructions of the rectum arid 
sigmoid colon. The surgeon now prefers opening the sigmoid 
in the left groin. The descending colon lies in front of the 
kidney, quadratus lumborum and its fascia, and to the outer 
border of the psoas. 

The Sig-moid Colon (fig. 129, p. 20) lies in the left iliac 
fossa and extends from the crest of the ilium to the brim of the 
pelvis, where it joins the first stage of the rectum. It crosses 
the psoas, left common iliac vessels and the ureter, on the left 
brim of the pelvis, over the left sacro-iliac synchondrosis. 

The sigmoid colon is completely covered by peritoneum, but 
the length of its mesentery, the meso-sigmoid, is extremely 
variable. In the early human foetus the meso-sigmoid is 
free, contains the inferior mesenteric vessels, and fixes the 
bowel in front of the spine. Soon the pressure of the small 
gut above it pushes it against the iliac fossa, to which it may 
adhere partially or completely (fig., 153, s-i, p. 67). The intex- 
sigmoid fossa, found beneath the meso-sigmoid, is formed 
as the mesentery adheres to the parietal peritoneum over 
the iliac fossa. The sigmoid colon is situated above the 
outer half of Poupart's ligament, and in nine bodies out of 
ten lies superficially in the groin and is easily found by the 
surgeon. 

Many anatomists prefer to regard the sigmoid colon and 
the first stage of the rectum as parts of the same loop. To 
this the name of Omega Loop is given because of its shape. 
The omega loop is suspended by a fan-shaped fold of mesentery 
to the left brim of the pelvis (fig. 129, p. 20). 

First Stage of the Rectum. — The first stage of the rectum 
is completely covered by peritoneum and suspended by the 
meso-rectum. It commences on the left brim of the pelvis, over 
the lefi. sacro-iliac synchondrosis, and ends in front of the third 
sacral vertebra. As already mentioned, it forms, with the 
sigmoid colon, an omega-shaped loop, the meso-sigmoid . and 
meso-rectum being parts of the same peritoneal sheet. The 
first part of the rectum Ues in the pelvis and is about three or 
four inches long. The superior hemorrhoidal vessels, nerves, 
and lymphatics lie in the meso-rectum (fig. 153, 4i, p. 67). 
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The longitudinal muscular fibres which are collected in taeniae 
on the colon and first stage of the rectum spread out on the 
second stage of the rectum and form a continuous covering. 

The Second Stage of the Rectum was already exposed in 
the sacral region (fig. 128, p. 17). It extends from the third 
piece of the sacrum to a point 1^ inches beyond the tip of the 
coccyx, where it ends in the third stage — the Anal Canal. 
The posterior surface of the second stage is destitute of peri- 
toneum, and only the upper half of its anterior surface is 
covered. The peritoneum is reflected from it to the sides of 
the pelvis, passing forwards to the uterus in the female and to 
the bladder in the male. 

The pelvic part of the gut will be examined further in the 
dissection of the pelvis. 



The Spleen. — The spleen is now to be pulled forwards and 
examined. It frequently adheres somewhat firmly to the front 
of the left kidney and considerable force is required. 

SuEFACES. — The four surfaces should be examined while 
the organ is in situ : 

(1) The diaphragmatic, oval, convex and smooth, and com- 
pletely covered by peritoneum. It lies in the dome of the 
diaphragm and beneath the posterior segments of the ninth, 
tenth, and eleventh ribs (fig. 162). The axis of the spleen is 
oblique and parallel with the ribs. The anterior or lower 
extremity of this surface lies close to the mid-axillary line ; the 
posterior or upper end of the surface, as indicated on the back, 
is about 1^ inches distant from the line of the spinous pro- 
cesses. It will thus be seen that the spleen is to be percussed 
out on the postero-lateral aspect of the body. It must be 
remembered that the pleura and lung, as well as the diaphragm 
and chest-wall, separate the diaphragmatic surface of the spleen 
from the skin of the back and side (fig. 162). It moves down- 
wards and forwards in inspiration, and upwards and backwards 
as the stomach or colon becomes full. 

- (2) The gastric surface is shghtly concave and applied to 
the posterior aspect of the fundus of the stomach (fig'. 157, 
p. 75, and fig. 159). The anterior border, which separates the 
gastric and diaphragmatic surfaces, is commonly notched or 
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crenated (fig. 163). The gastro-splenic omentum is attached 
along the posterior margin of the gastric surface (figs. 157 
and 163). 

(3) The colic surface is situated on the inner aspect of the 
lower or anterior extremity of the spleen (figs. 159 and 163). 
The splenic flexure is in contact with it. It is covered by 
peritoneum. Just above the colic surface the tail of the pan- 
creas will be seen to come in contact with the spleen. 



Fig. 162. — The position and eelationships of the spleen. The deep 
amd supebpicial akeas op its diaphragmatic suefaoe are exposed. 
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(4) The renal surface (fig. 163) cannot be well seen now, 
but can be felt by passing the hand behind the spleen. • It is 
applied to the anterior or outer surface of the left kidney and 
supra-renal capsule (fig. 157, p. 75). In the young it is com- 
pletely covered by peritoneum, but in the adult, part of the 
surface adheres to the parietal peritoneum over the left kidney. 

The hilum of the spleen lies between the gastric, renal, and 
colic surfaces (fig. 163). There the splenic arteries enter and 
the veins emerge. There, too, the lieno-renal ligament and 
gastro-splenic omentum are attached. 
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Fixation of the Spleen. — Certain folds of peritoneum retain 
the spleen in position : (1) The lieno-renal ; (2) the lieno- 
phrenic or suspensory ligament ; (3) the gastro-splenic ; (4) the 
left colico-phrenic, supporting its lower end. 

(1) The lieno-renal ligament (fig. 167, p. 75) is a double 
fold of peritoneum which binds the spleen to the front of the 
left kidney and supra-renal body. It helps to bound the lesser 
sac (fig. 153, 12, p. 67). When opened, the peritoneum of the 
lesser sac is seen to be reflected to the hilum of the spleen, 
forming the inner layer of the ligament. The outer layer is 



Fig. 163. — Diagkam of the gastric, benal, and colio sukfaces of the spleen. 
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formed by a reflection of the parietal peritoneum (fig. 157, is, 
p. 76). Through the lieno-renal ligament the arteries and 
veins reach and leave the spleen (fig. 167). 

(2) The Ueno-phrenic ligament suspends the upper and 
posterior end of the spleen to the diaphragm. It is continuous 
with the gastro-phrenic ligament and upper end of the gastro- 
splenic omentum (fig. 153, 42, p. 67). 

The gastro-splenic omentum and cohco-phrenic ligament 
have been already examined (pp. 74, 85). 

After the blood-vessels of the abdomen have been dissected, 
the organs just described should be removed from the body 
and examined more minutely. 
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THE BLOOD SUPPLY OF THE ABDOMINAL VISCERA 

The Abdominal Aorta enters the abdomen in front of the 
spine between the crura of the diaphragm at the twelfth dorsal 
vertebra, and, passing down to the lower border of the fourth 
lumbar vertebra, divides into right and left common iliac 
arteries. It gives off three great vessels to supply the 
alimentary tract and its glandular appendages. These are : 

(1) The cceliac axis, which comes off as soon as the aorta 
appears in the abdomen (fig. 158, p. 76). 

(2) The superior- mesenteric artery, half an inch lower down 
(fig. 164). 

(3) The ififerior mesenteric, two inches lower down 
(fig. 165). 

The veins which return the blood of these arteries unite to 
form the portal vein, which ends in the liver. 

Superior Mesenteric Artery. — The great omentum and 
transverse colon should be thrown upwards over the costal 
margin, and the small intestines drawn towards the left side, so 
as to expose the mesentery. By dissecting off the anterior or 
right layer of mesentery, the superior mesenteric vessels will be 
exposed. The artery should be found as it crosses in front of 
the third stage of the duodenum (fig. 164, lo). 

CouESE. — The superior mesenteric artery arises from the 
front of the aorta, just below the cceliac axis, and behind the 
pancreas. It emerges between the pancreas and the third 
part of the duodenum, which it crosses, and passes between 
the two layers of the mesentery. In the mesentery it passes 
with a curved course towards the ileo-colic junction. 

As the student cleans the arteries, he will find them thickly 
coated with white fibrous material, which he may mistake for 
connective tissue, but which is in reality the nerves of the 
superior mesenteric plexus which pass from the solar plexus 
to the intestine on the coats of the arteries. The veins and 
lymphatic or lacteal vessels lie close to the arteries, and have 
to be removed. Numerous mesenteric lymph glands will also 
be encountered. Through these the chyle passes on its way 
from the intestine to the thoracic duct. 

Branches. — The following branches are to be sought for 
(fig. 164) : 
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EiG. 1G4. — The distribution op the stjpehiok 

MESENTEttlO AKTBKY. {WUsOn.} 



To the left side : Yasa intestini tenuis, twelve to fourteen 
in number (fig. 164, i6). 
To the right side : 

(1) Inferior pancreatico-duodenal (fig. 164, is). 

('2) Middle colic artery. 

(3) Eight colic artery. 

(4) Ileo-colic artery. 

(1) Theinferior pancreatico-duodenal (fig. 164, i-3) arises near 
the root of the vessel, and passes betvpeen the head of the 
pancreas and duode- 
num, supplying both 
structures, and ana- 
stomosing with the 
superior pancreatico- 
duodenal artery. The 
anastomosis may 
open up and from it 
a hepatic vessel may 
be given off. 

(2) The vasa in- 
testini tenuis (fig. 
164, 16, 16) are a- 
series of arteries, 
about fourteen in 
number, given off 
from the left or con- 
vex side of the 
superior mesenteric 
artery. Each artery 
divides into an upper 
and lower branch, 
which unite and form 
a series of loops. 
From each loop a 
series of secondary 
branches are given 
off, which in turn form a series of secondary arches, and 
even a tertiary series of arches may be thus formed. From 
the ultimate arches, branches are given off to the jejunum 
and ileum. These form a series of anastomosing vascular 
annuli around the . intestine. They end in the rich sub- 




1. Descending poition of the duoilenum 2 Tiansveise portion. 
3. Pancreas. 4. Jejunum. 5. Heum. 6. Ca3Cum and 
appendix vermiformis. 7. Ascending colon. 8. Trans- 
verse colon. 9. Descending colon. 10. Superior mesen- 
teric artery. 11. Colica media. 12, The branch wliich 
inosculates with the colica sinistra. 13. Paucreatico- 
duodenalis inferior. 14. Colica dextra. 15.' Ileo-colica. 
16, 16. Yasa intestini tenuis. 
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mucous capillary plexus from which the arteries to the villi 
spring. 

(3) The middle colic artery (fig. 164, ii) passes to the trans- 
verse colon between the two layers of the transverse meso- 
colon. It divides into right and left branches. The right 
anastomoses with the right colic, and the left with the left colic. 

(4) The right colic (fig. 164, 14) passes behind the peritoneum 
to the ascending colon, near which it divides into an ascending 
and descending branch (fig. 153, 29, p. 67). The ascending 
branch joins the middle colic and the descending the ileo-colic. 

(5) The ileo-colic (fig. 164, ib) passes to the right iliac fossa, 
and supplies the caecum and adjacent parts of the ileum and 
colon. The artery to the appendix should be followed. It is a 
branch of the ileo- colic which passes behind the termination 
of the ileum, and reaches the mesentery of the appendix in 
which it ramifies. The anterior csecal branch will be found 
ramifying on the anterior surface of the caecum (fig. 154, a, 
p. 70). As it crosses the ileo-colic angle, it raises a peritoneal 
fold which bounds the ileo-colic fossa above. The terminal 
part of the ileo-colic artery divides into a branch for the colon 
and another for the ileum. 

Each of the three colic arteries just described divides into 
branches which anastomose near the colon to form loops or 
arches from which branches are distributed to the intestine, 
an arrangement somewhat similar to that found in the vessels 
to the small intestine (fig. 164). 

Superior Mesenteric Vein, — The superior mesenteric vein 
passes upwards on the right side of the artery and disappears 
under the pancreas to join the splenic vein — the vena portae 
being thus formed (fig. 166). It receives branches correspond- 
ing to those of the artery. Beside these, however, a vein 
from the stomach, the right gastro-epiploic, joins it at the 
lower border of the pancreas. 

Sometimes the superior mesenteric artery becomes blocked 
by an embolus. The result is that the bowel becomes gan- 
grenous. The same effect is produced by thrombosis of the 
portal vein. The portal vein varies in size with the amount 
of blood it contains, and this in turn is due to the state of 
digestion. The coats of the vein contain an unusually large 
muscular element and are supplied with nerves, and thus the 
quantity of blood in the portal system may be regulated by the 
nervous system. 
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Fig. 165. — The distribution oe the infeeiok 

MESEKTEEIO AETEKY. {WUscn.) 



Nerve Supply of the Bowel.— The great coat of nerves, 
which the student saw on dissecting the arteries, is derived 
from the solar plexus. This will afterwards be seen behind 
the pancreas and on each side of the cceliac axis and origin of 
the superior mesenteric artery. Through these the size of the 
vessel sis regulated, 
tone given to the 
bowel, and the 
sense of pain im- 
parted. The sen- 
sory impulses, such 
as occur in colic, 
pass through the 
solar plexus ■ and 
reach the spinal 
cord by the 
splanchnic nerves 
(fig. 175, p. 121). 

Lacteals.— These 
are empty unless 
death has occurred 
during active di- 
gestion. The pro- 
ducts of intestinal 
digestion pass 

partly by the 
portal vein and 
partlj' by the 
lymphatic (lacteal) 
vessels. The lac- 
teal vessels pass 
through many iso- 
lated mesenteric 
glands and end in 
a group at the 
root of the superior mesenteric artery. From these, trunk 
vessels leave and join the receptaculum chyli, situated in front 
of the second lumbar vertebra and between the aorta and right 
crus. It will be seen later (fig. 176, p. 123). 

Inferior Mesenteric Artery. — This artery is exposed by 
turning the small intestine over to the right side and then 




1,1. The superior mesenteric, and small intestines turned over to 
the right side. 2. Csecum and appendix vermiformis. 3. 
Ascending colon. 4. Transverse colon drawn upwards. 6, 
Descending colon. 6. Sigmoid flexure. 7. Rectum. 8. Aorta. 
9. Inferior mesenteric artery. 10, Colica sinistra, inosculating 
with (11) colica media. 12, 12. Sigmoid brandies. 13. Superior 
hffimorrhoidal artery. 14. Pancreas. 16. Descending portion 
of the duodenum. 
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dissecting off the peritoneum from the lower part of the aorta 
and left side of the posterior abdominal wall (fig. 165). 

Course. — The inferior mesenteric artery supplies the re- 
maining part of the alimentary tract not supplied by the 
superior. It is distributed to the descending colon, sigmoid 
colon and rectum. It is much smaller than the superior 
mesenteric, and arises towards the left side of the aorta, about 
one and a half inches above its bifurcation. It passes down 
beneath the peritoneum on the posterior abdominal wall to the 
briru of the pelvis, where it terminates as the superior hce-mor- 
rJioidal, the principal artery of the rectum (fig. 153, 28, p. 67). 

Branches. — 

(1) Left colic to the descending colon (fig. 165, lo). 

('2) Sigmoid to the sigmoid colon (fig. 165, 12, 12). 

(3) Superior hsemorrhoidal (fig. 165, 13) to the rectum, which, 
with the middle and inferior hsemorrhoidal arteries, 
small branches from the internal iliac and internal 
pudic, will be examined in the dissection of the pelvis. 

The left colic and sigmoid branches divide and form arches 
which give off branches to the descending colon and sigmoid 
colon, in a manner precisely similar to the branches distributed 
to the other parts of th* colon (fig. 165). Thus an arterial 
anastomotic chain is formed along the great gut from the 
cfficum to the rectum. 

Inferior Mesenteric Vein. — The inferior mesenteric vein 
passes vertically upwards some distance to the left of the 
artery, and disappears .under the pancreas to open into the 
splenic vein (fig. 166). Its tributaries correspond to the 
branches of the inferior mesenteric artery. The superior 
heemorrhoidal. vein, which receives blood from the rectum, 
commences in the veins beneath the mucous membrane of the 
anus. These sometimes become dilated and form piles. It will 
be seen that any obstruction to the course of the blood in the 
inferior mesenteric must be conducive to their formation, and 
therefore the student should follow its course with care. It 
receives the sigmoid and left colic veins as it passes upwards 
behind the peritoneum in the left lumbar region. It passes to 
the left of the duodeno-jejunal flexure. Its blood passes by 
the splenic vein to the portal vein, and thus to the liver 
(fig. 166). 

The Coeliac Axis. — Dissection. Eender the lesser omentum 
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tense by drawing the stomtich downwards and pushing the 
Hver upwards. The hver and costal margin may be hooked 
aside. Open the lesser sac of the peritoneum, iif not already 
opened, by tearing through the lesser omentum, and on remov- 
ing the peritoneum of the posterior wall of the lesser sac, the 
coeliac axis will be exposed at the upper border of the pancreas 
(fig. 153, 10, p. 67). 

It is frequently a matter of great difficulty to separate the 
liver and lesser curvature of the stomach far enough to allow 
a satisfactory dissection of this important trunk. If this is 
found to bs the case, the stomach may be divided at the 
junction of its pyloric and cardiac parts. If the stomach 
contains fluid contents, these must be sponged out. The pyloric 
end of the stomach is then turned outwards to the right, and 
the cardiac pushed towards the left. Much less damage is done 
by a division of the stomach than by pulhng the viscera apart 
and putting their natural relationships awry. 

CoTJESE. — The cceliac axis is a short thick trunk, less than 
half an inch in length, which supplies blood to the stomach, 
spleen, pancreas, liver, and duodenum (fig. 158, p. 76). It is 
given off immediately above the pancreas, in front of the twelfth 
dorsal vertebra, and divides in a triradiate manner into three 
large vessels : (1) The coronary ; (2) the hepatic ; (3) the 
splenic. The short trunk is surrounded by the coeliac portion 
of the solar plexus (fig. 175, p. 121). 

Coronary Artery (fig. 158, 12). — The gastric or coronary 
artery is the smallest branch of the coeliac axis. It passes at 
first upwards and to the left, behind the peritoneum of the 
lesser sac, raising and occupying a fold (fig. 153). It reaches 
the cardiac end of the stomach, and here it bends sharply down- 
wards and courses from left to right along the lesser curvature 
of the stomach (fig. 158). It terminates near the pylorus by 
anastomosing with the pyloric branch of the hepatic artery. 
The coronary plexus of nerves surrounds the artery. 

Beanchbs. — The gastric artery gives off: (1) (Esophageal 
branches, which pass upwards on the oesophagus and anasto- 
mose with the . oesophageal branches of the thoracic aorta ; 
(2) Gastric branches to both surfaces of the stomach ; (3) 
Omental branches to the lesser or gastro-hepatic omentum. 

CoEONAEY Vein. — The gastric or coronary vein passes 
from right to left close to the artery, and having reached the 
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posterior abdominal wall it joins the portal vein near the upper 
border of the pancreas (fig. 166). 

Hepatic Artery (fig. 158, i). — Couesb. The hepatic artery 
passes to the right, raising a fold of peritoneum on the posterior 
wall of the lesser sac (fig. 153). Passing at first above the 
pancreas, it then bends forwards and upwards in front of the 
foramen of Winslow in the gastro-hepatic omentum, to reach 
the transverse fissure of the liver, where it divides into the 
right and left hepatic arteries (fig. 156) . These enter and supply 
the substance of the liver. As it lies between the layers of the 
lesser omentum, it has the common bile duct to its right side, 
and the portal vein behind it. The hepatic plexus of nerves 
passes from the solar plexus to the liver on and near the artery. 

Beanchbs. — The hepatic artery gives off a number of 
important branches (fig. 158). They are : 

(1) The pyloric. 

(2) The gastro-duodenal : 

(a) The right gastro-epiploic. 
(J)) The superior pancreatico-duodenal : this fre- 
quently arises separately from the hepatic. 

(3) The cystic artery. 

(4) Pancreatic branches. 

(1) The PYLOEic artery (fig. 158, 3) passes to the lesser 
curvature of the stomach near the pylorus, and anastomoses 
with the gastric artery. It supplies branches to the pyloric end 
of the stomach. 

(2) The GASTRO-DUODENAL artery (fig. 158, 13), a large 
vessel, passes downwards behind the first part of the duodenum, 
and divides into {a) the superior pancreatico-duodenal, and 
(&) the right gastro-epiploic arteries. 

{a) The superior pancreatico-duodenal artery (fig. 158, 17) 
crosses the common bile-duct and passes downwards between 
the head of the pancreas and duodenum, and having supplied 
branches to both, anastomoses with the inferior pancreatico- 
duodenal, a branch of the superior mesenteric artery. It is the 
chief artery of the duodenum. 

{h) The right gastro-epiploic artery (fig. 158, 23) passes from 
right to left on the larger curvature of the stomach between 
the layers of the great omentum, and having supplied branches 
upwards to both aspects of the stomach and' downwards to the 
great omentum, it terminates by anastomosing with the left 
gastro-epiploic, a branch of the splenic artery (fig. 158). 
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(3) The CYSTIC artery (fig. 158, 7) is a small branch derived 
from the right hepatic artery. It divides near the neck of 
the gall-bladder into two branches, one passing betvpeen the gall- 
bladder and liver, the other ramifying in the free surface of the 
gall-bladder. 

(4) Pancreatic branches arise before the hepatic artery 
enters the gastro-hepatic omentum. 

Veins. — The superior pancreatico-duodenal and right 
gastro-epiploic veins join the termination of the superior 
mesenteric; the pyloric joins the portal (fig. 166). The cystic 
vein enters the right branch of the portal vein ; the blood 
supplied to the liver by the hepatic artery enters the hepatic 
venous circulation. 

Splenic Artery. — Couese. The splenic artery is the 
largest of the three branches of the coeliac axis. It passes- 
from right to left along the upper border of the pancreas and 
in front of the left kidney (figs. 153 and 158). It lies behind 
the lesser sac until it reaches the lieno-renal ligament, when it 
turns forwards to reach the hilum of the spleen (fig. 157). As 
it approaches the spleen it divides into a number of branches. 

As the spleen moves with the filling stomach, to which it 
is bound by the gastro-splenic omentum, the splenic artery is 
tortuous to allow this movement to take place. The splenic 
vein lies below the artery and is partly hid by the pancreas. 
The splenic plexus of nerves passes to the spleen from the 
solar plexus along the splenic artery. 

Branches (fig. 158, p. 76) : — 

(1) Splenic. (3) Left gastro-epiploic. 

(2) Pancreatic. (4) Vasa brevia to the stomach. 

(1) Splenic. Six or eight terminal branches enter at the 
hilum of the spleen between the gastric and renal surfaces 
(fig. 163). Within the spleen the arteries ramify and ultimately 
terminate in blood-spaces. 

(2) The pancreatic branches are numerous. They are given 
off as the splenic artery passes along the pancreas. One, the 
pancreatica magna, is larger than the others, and runs from left 
to right in the substance of the pancreas close to the main 
duct. 

(3) The left gastro-epiploic artery passes to the greater cur- 
vature of the stomach in the gastro-splenic omentum (fig. 157). 

II. H 
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Having supplied gastric and omental branches, it terminates 
by anastomosing with the right gastro-epipioic artery (fig. 158, 
p. 76). It supplies branches to both surfaces of the stomach. 
(4) Vasa brevia pass to the left extremity of the stomach in 
the gastro-splenic omentum. They supply both aspects of the 
fundus of the stomach. 

It will be seen that the splenic artery, and its branches to 
the stomach, pass round the left extremity of the lesser sac 
{fig. 157, p. 75). To understand this anomalous arrangement, 
reference must be made to the condition in an early festal stage. 
At one time the greater curvature of the stomach is suspended 
from the posterior wall of the abdomen by a mesentery, 
through which the splenic artery reaches the stomach and in 
which the spleen and pancreas are developed. This mesentery 
afterwards forms the bounding walls of the lesser sac. 

Splenic Vein. — The splenic vein lies below the artery and 
behind the pancreas (fig. 166). Having crossed the aorta, it 
joins the superior mesenteric vein to form the vena portas. In 
addition to radicles corresponding to the branches of the splenic 
artery, the splenic vein also receives the inferior mesenteric vein. 
The Portal Vein. — The portal vein collects the bJood from 
the stomach, intestine, spleen, pancreas, and gall-bladder. It 
is a short trunk, about three inches in length. Which is formed 
by the junction of the superior mesenteric and splenic veins 
behind the neck of the pancreas (fig. 166). 

CouESB. — Two stages are to be recognised in the course of 
the portal vein, viz. post-pancreatic and omental (fig. 166). 

In the post-pancreatic stage the vein lies behind the neck 
of the pancreas, and grooves the head which separates it 
from the common bile duct. The gastro-duodenal branch 
of the hepatic artery and first stage of the duodenum cross 
in front of it (fig. 169). It lies to the right of the aorta and 
superior mesenteric artery, and in front of the inferior vena 
cava. 

In the omental stage the vein lies in the gastro-hepatic 
omentum and in front of the foramen of Winslow. The 
common bile, hepatic, and cystic ducts lie in front and rather 
to the right of it ; the hepatic artery in front and to its left. 

In the transverse fissure of the liver it becomes somewhat 
dilated, and divides into right and left branches (fig. 166) . These 
xamify in the right and left lobes of the liver after the manner 
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of an artery, and end in the interlobular plexuses of the liver. 
The left branch is connected with the remnants of the ductus 
venosus and umbilical vein in the longitudinal fissure of the 
liver (fig. 172). 

The portal blood passes through the lobular circulation, 
leaving the lobules by the intralobular veins. These unite to 
form the hepatic veins which enter the inferior vena cava as 
that vessel perforates the diaphragm. 

Fig. 166. — The tokmation and coubsb of the poetal vein. Paei of the 

ANTEEIOB LAYEE OE THE GASTEO-HEPATIC OMENTUM IS OUT AWAY. {Diagrammatic. 
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Teibutaeies. — These have been already examined, but the 
following table may help to recall their number and the areas 
which they drain (fig. 166) : 

(1) Inferior Mesenteric joins the splenic or occasionally 

the commencement of the portal vein. 
a. Superior hasmorrhoidal ; b. Sigmoid ; c. Left colic. 

(2) Splenic Vein. 

a. Splenic ; b. Vasa brevia ; c. Left gastro-epiploic , 
d. Pancreatic. 

(3) Superior Mesenteric. 

a. Vasa intestini tenuis ; b. Ileo-colic ; c. Eight colic ; 
d. Middle colic; e. Superior and inferior pancreatico- 
duodenal ; /. Eight gastro-epiploic. 

(4) Portal Vein. 

a. Superior mesenteric ; b. Splenic ; c. Coronary ; 
d. Pyloric ; e. Cystic. 

H 2 
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Structure of the Stomach. — A ligature is placed on the 
cardiac orifice of the stomach and the oesophagus divided 
above it. The gastro-splenic omentum, containing branches 
from the splenic artery to the stomach, is cut through. The 
gastro-hepatic omentum is also divided — except the part con- 
taining the bile ducts and portal vein, which, with the pyloric 
sphincter and an inch of the pyloric end of the stomach, must 
be left in situ. This is necessary in order that the important 
relationships of the bile ducts may be retained. The cardiac 
end of the stomach, and the greater part of the pyloric, may 
then be removed, laid open, and examined. 

The following points are to be noted : 

(1) Coats ; the serous, muscular, submucous and mucous 
coats can be distinguished (fig. 167) . The submucous coat is lax ; 
when the muscular coat is contracted, the submucous coat is 
lax enough to allow the mucous membrane to be thrown into 
folds. It is only in complete distension that the mucous coat 
is spread evenly out. In the submucous coat there is a rich 
plexus of vessels and nerves. The vascular plexus in the mucous 
membrane is fed from it. 

(2) On the inner surface of the stomach, pits marking the 
openings of the gastric glands in the mucous membrane can be 
made out. At the cardiac orifice a slight valvular fold of 
mucous membrane can commonly be distinguished. The 
cardiac orifice is closed naturally by the mucous membrane 
which lines it being thrown into folds by the contraction of 
the muscle fibres of the terminal part of the oesophagus. 

(3) Three layers are distinguished in the muscular coat of 
the stomach, but they are not sharply demarcated from each 
other. The outer coat is made up of longitudinal fibres, most 
thickly distributed on the lesser and greater curvatures, and 
continuous with the longitudinal fibres of the oesophagus. 
The deepest layer is oblique, but commences as circular fibres 
on the fundus of the stomach. The middle layer is made up 
of fibres arranged in a circular direction. 

(4) The pyloric sphincter should be examined in situ. In 
life it guards the escape of gastric contents, which have to be 
forced through it by the contraction of the stomach. 

The fore-finger should be pushed through it into the 
duodenum. Its nature is best exposed by such a section as 
is shown in fig. 167. The sphincter muscle is a strong 
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ring, continuous with the circular fibres of the stomach on the 
one hand and with those of the duodenum on the other. It 
gives rise to a diaphragm or iris of mucous membrane between 
the duodenum and stomach, abrupt on the duodenal aspect, 
sloping on the gastric (fig. 167). The submucous coat binds 
the mucous membrane firmly to the muscular coat in the 
pyloric region. Outside the sphincter, the longitudinal muscle 
fibres of the stomach become continuous with the longitudinal 
coat of the duodenum. 

Mucous Membrane of the Duodenum. — The transverse 
colon and its meso-colon must be removed to expose the 
duodenum freely. Ligature the hepatic and splenic flexures 



Fig. 167. — The sphinctee of the pyloric orifice of the stomach. 
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before removal. The duodenum is to be left in situ (figs. 153 and 
159). It is laid open along the convex border by an incision 
continuous with that used to open the pyloric sphincter. If the 
contents of the small gut are still fluid, an unusual occurrence in 
a formalin-preserved body, the duodeno-jejunal flexure must be 
ligatured. The contents of the duodenum are to be cleaned away 
with tow. 

The following points are then to be examined : 

(1) Vater's papilla and ampulla on the inner wall of the 

second stage, just above the ' syphon bend.' The common bile 

and pancreatic ducts open in the ampulla (figs. 169 and 170). 

Below the ampulla is a vertical ridge of mucous membrane from 
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which low circular folds, valvulce conniventes, pass outwards 
on each side of the gut. These distribute the digestive juices 
among the products of gastric digestion (fig. 169). 

(2) The valvules conniventes begin below the opening of 
the bile and pancreatic ducts, and form semicircular or 
crescentic folds of mucous membrane, which enormously in- 
crease the surface for absorption. 

(3) Villi commence on the duodenal aspect of the pyloric 
sphincter ; they extend along the whole length of the small 
gut and terminate at the ileo-csecal opening. 

(4) By picking away the mucous membrane of the first 
stage of the duodenum, Brunner's glands can be seen as pea^ 
like nodules in the submucous tissue. They are small, acino- 
tubular glands, which open on the mucous membrane. 

Mucous Membrane of the Jejunum, Ileum, and Colon. — 
A foot of the jejunum and another of the ileum should be 
removed for examination between double ligatures. When 
washed out, the points of difference mentioned on p. 80 should 
be verified. At the same time a piece of the transverse colon 
should be washed out and its structure compared ynih that of 
the small intestine. 

The mucous me^nhrane of the small intestine presents 
certain distinctive features in the form of villi, valvulse con- 
niventes, and Peyer's patches. 

The villi, best seen under water, give to the mucous 
membrane its velvety character. They occur throughout the 
whole of the small intestine, but are better marked and more 
numerous in the jejunum than in the ileum. 

The valvulce conniventes are crescentic transverse folds of 
the mucous membrane, supported by thickenings of -the sub^ 
mucous tissue, and increase the absorptive and secreting surface. 
They are not obliterated by distension or extension of the gut. 
They may be crescentic folds, complete rings, or even spiral 
double rings, especially in the upper part of the small intestine. 
The valvulse conniventes are most numerous in the duodenum 
and jejunum ; they become fewer in number in the upper part of 
the ileum, and disappear entirely about the middle of that tube. 

Peyer's patches are collections of lymphoid follicles found 
only in the ileum, very rarely in the jejunum. They are better 
marked in the young subject than in the old. They become 
ulcerated in typhoid fever. In shape they vary, being some- 
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tinles circular, more frequently oblong, and may be from half 
an inch to two inches in length. When oblong they are 
placed lengthwise on the gut on the side opposite the attach- 
ment of the mesentery. They are largest and most numerous 
in the lower end of the ileum. 

It will thus be noticed that the villi and valvulse conni- 
ventes are better developed in the jejunum, while Peyer's 
patches are almost peculiar to the ileum . 

The mucous membrane of the large intestine is devoid of 
villi, valvules conniventes, and Peyer's patches, and is uniformly 
smooth. It contains tubular glands. 

Solitary lymphoid follicles occur in the mucous membrane 
of both large and small intestines. 

Ileo-caecal Valve (fig. 161, p. 83).— The caecum, appendix, 
two inches of the ileum and ascending colon are to be removed ; 
ligatures being placed on each side of the sites of division. The 
ascending meso-colon and termination of the mesentery are cut 
through in their removal. It was formerly the habit to wash 
out, inflate, and dry the caecum and then examine the ileo-caecal 
valve. A wholly artificial condition was thus produced, with 
no more resemblance to the real structure than an Egyptian 
mummy has to a living man. The caecum and ascending 
colon are laid open by an incision passing along the whole of 
their right margin. The organ is then washed out. 

The ileo-caecal valve is then seen on the inner wall at the 
junction of the caecum and ascending colon, as a pouting mouth, 
with upper and lower rounded lips, between which the ileum 
opens (fig. 161). The lips unite together in front and behind 
to form frena or retinacula, which give rise to horizontal shelf- 
like folds on the caecum. They almost meet on the right wall 
of the caecum ; the posterior frenum is the better marked. 

A section should be made so as to expose the termination 
of the ileum in the lips of the ileo-caecal valve. The circular 
fibres of the ileum can be traced into the valve and act as an 
imperfect sphincter. The ileum, with the valve as an apex, is 
sometimes invaginated into the ascending colon, thus causing 
strangulation of the gut, for the mesentery is also drawn in 
and its vessels occluded by the pressure. The ileo-caecal valve 
has probably rather the action of a sphincter than of a valve, 
and it is therefore possible for enemata to pass into the ileum. 

Opening op the Appendix. — The appendix opens in the 
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caecum, a little below the ileo-csecal aperture (fig. 161). Its size 
and shape vary, hut as a rule only a catheter of small size can be 
passed into it. A fold of mucous membrane commonly guards 
the orifice. 

Eemoval of the Intestine.— Only the duodenum and 
rectum are to he left in the abdomen. Ligatures are placed 
between these and the rest of the gut. The attachment of the 
mesentery and meso-colon to the posterior abdominal wall 
should be closely observed in the removal (fig. 153, p. 67). 

The Pancreas. — The pancreas is a greyish, elongated, 
multi-lobulated gland, which hes across the posterior abdominal 

Fig. 168. — Showing the position of the pancreas. (After Addison.) 
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wall in the epigastric and left hypochondriac regions, behind 
the stomach and lesser sac of the peritoneum and opp'osite the 
twelfth dorsal and first lumbar vertebrae (fig. 168). 

Its head is encircled by the duodenum, its tail touches the 
spleen ; its body crosses the aorta in the fork between the 
coeliac axis above and the superior mesenteric artery below. 
A knowledge of its relationships is the key to the complicated 
arrangement of structures in the retro-gastric region. The 
pancreas is deeply situated ; the stomach and liver cover and 
mask it so completely that it cannot be palpated from the 
surface of the abdomen. It consists of a head, neck, body, and 
tail. 
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The head is closely applied to the concavity of the duo- 
denum. It is covered in front by the peritoneum which forms 
the posterior wall of the lesser sac ; the transverse meso-colon 
is attached to its anterior surface (fig. 159, p. 78). The common 
bile duct passes down in its posterior part close to the duodenum 
(fig. 169). The vena cava and right crus lie behind it. The 
beak — a process from the lower part of the head — passes 
behind the superior mesenteric vessels. The pylorus rests on 
the anterior aspect of the head. 

The neck of the pancreas is the part in front of the portal 
vein and superior mesenteric vessels (figs. 159 and 168). It 
unites the head and body. 

The body of the pancreas has three surfaces. The anterior 
surface shows a well-marked prominence, the omental tuberosity, 
which fits against the lesser omentum. To the left of this there 
is a shallow gastric depression, on which the posterior surface 
of the stomach lies. This surface of the pancreas is directed 
forwards and upwards, forming a shelf and part of the 
' stomach bed.' The transverse meso-colon is attached to its 
lower prominent border (fig. 159) ; the peritoneum covering 
the surface is part of the posterior wall of the lesser sac (fig. 160, 
p. 82). The coeliac axis appears at its upper border and gives 
off the hepatic and splenic arteries, which turn along the border 
to right and left. 

The posterior surface is moulded on the posterior abdominal 
wall. From right to left it rests on (1) the aorta ; (2) left crus 
of the diaphragm ; (3) psoas muscle ; (4) left kidney ; (5) renal 
and supra-renal vessels. 

The splenic vein passes inwards behind the pancreas near 
the upper border of the posterior surface (fig. 166). Behind 
and above the pancreas, on each side of the coeliac axis, lie the 
terminations of the great splanchnic nerves, the semilunar 
ganglia and solar plexus (fig. 175, p. 121). 

The inferior surface is narrow. It rests on the termination 
of the duodenum, the commencement of the superior mesenteric 
artery, and gives attachment to the transverse meso-colon at its 
anterior border (fig. 160). 

The tail of the pancreas lies in front of the left kidney, and 
touches the spleen below its hilum (fig. 163). The splenic 
vessels lie at its upper border. The peritoneum of the lesser 
sac covers it ; the transverse meso-colon is attached to it. 
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It will thus be seen that the pancreas is one of the most 
firmly fixed organs of the abdomen. Its relationships are so 
numerous, and with so many important structures, that occur- 
rence of new growths within it must give rise to a widely spread 
disturbance. 

The duct of the pancreas, or divct of Wirsung, extends from 
the tail to the head of the pancreas ; here it receives a secondary 
duct from the lower part of the head. Frequently an accessory 
duct — the duct of Santorini — is, present in the upper part of 
the head. It opens in the duodenum half an inch nearer the 
pylorus than the main duct, with which it is in communication 

Fig. 169. — The head of the panceeas, duodenum, and common bile-duct. 
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(fig. 169). . The main duct can be found most easily on the pos- 
terior aspect of the pancreas, and should be dissected out with 
the bile ducts (fig. 169) . 

Bile Ducts. — The bile formed in the right lobe of the liver 
ultimately passes to the right hepatic duct, that in the left lobe 
to the left hepatic duct ; the two hepatic ducts lie in the trans- 
verse fissure of the liver (fig. 166). As they enter the gastro- 
hepatic omentum, they unite to form the common hepatic duct, 
a vessel about one inch in length (fig. 169). The hepatic duct 
becomes continuous with the common bile duct, the point of 
union being marked by the junction of the cystic duct (fig. 170). 
Through this duct the gall-bladder communicates with the bile 
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passage formed by the hepatic and common bile ducts. The 
common bile duct is three inches long and ends in the second 
stage of the duodenum. Thus the bile reaches the duodenum 
from the liver by the right and left hepatic and common 

Fig. 170. — The gall-bladder and bile-dccts viewed from the right. 
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hepatic and bile ducts. Bile contained within the gall-bladder 
enters the duodenum by the cystic and common bile duct. 

Common Bile Duct. — The common bile duct is now to 
be dissected. Recent advances in the operative treatment 
of gall-stones give an enhanced importance to the structure 
and relationships of the bile passages. The duct has already 
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been seen in the gastro-hepatic omentum, in front of the 
foramen of Winslow (fig. 166). The duct presents in its course 
two distinct stages — omental and retro-duodenal (figs. 169 
and 170). 

The OMENTAL STAGE is about one inch long. It lies in the 
right free edge of the gastro-hepatic omentum, in front of the 
foramen of Winslow. The portal vein lies behind it ; the hepa- 
tic artery to its left side. It is tough and strong, and normally 
is of the diameter of a goose-quill, but if the subject has suffered 
from gall-stones, as is frequently the case, its lumen may 
easily take a lead pencil. Fibrous tissue surrounds the duct ; 
it contains nerves, and numerous lymph vessels passing down 
from the liver to the glands at the upper border of the pancreas. 
There are one or two lymphatic glands lying beside it in the 
omentum. 

The Eeteo-Duodenal oe Post-Panceeatic Stage.— 
The pylorus and first stage of the duodenum are turned to the 
right and the duct followed into the head of the pancreas. 
This stage is two inches long, and lies behind the first stage 
of the duodenum and head of the pancreas (fig. 169). The 
superior pan creatico -duodenal artery crosses over the duct. As 
it is followed down deep in the head of the pancreas, it is seen 
to lie between the pancreas and the second stage of the duo- 
denum, on the inner wall of which it terminates. Just before 
its termination the delicate white duct of the pancreas will be 
seen to join it (fig. 169). 

The pancreatic duct (duct of Wirsung) passes towards the 
right in the pancreas, much closer to the posterior than to the 
anterior surface of the gland. Tributary ducts are seen to join 
it. A considerable duct reaches it from the beak and lower 
part of the head. A second duct (duct of Santorini) may be 
present and open into the duodenum half an inch nearer the 
pylorus than the main duct. 

The common bile and pancreatic duets open together in 
the ampulla of Vater, a minute diverticulum on the inner wall 
of the duodenum above the ' syphon bend ' (fig. 170). Its upper 
margin is prolonged into a papilla within the duodenum. A 
diverticulum of the duodenum is frequently found above the 
opening of the common bile duct. The termination of the 
duct is surrounded by fibrous tissue, in which a sphincter 
muscle occurs (fig. 170). The contraction of this sphincter may 
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have to do with the regurgitation of the bile from the hepatic 
to the cystic duct to fill the gall-bladder. 

The cystic and hepatic ducts also lie in the gastro-hepatic 
omentum (fig. 170). They will be dissected with the liver. 

THE LIVER 

The student should have before him a liver from the 
store specimens ; otherwise he will have much difficulty in 
understanding the manner in which the organ is fixed in the 
body. 

Position. — (1) Lower Limit. The superficial infra-sternal 
area of the liver should be noted (fig. 129, p. 20). It ap- 
pears in the sub-costal angle, its lower border passing between 
the eighth left and the ninth right costal cartilages. The at- 
tenuated extremity of the left lobe lies under the heart, separated 
from it by the diaphragm and pericardium only. In women, 
it may extend far to the left and come in contact with the 
spleen. As a rule the lower margin of the right lobe corre- 
sponds with the margin of the thorax, but an infinite degree of 
variation is seen, depending on the condition of the diaphragm 
and abdominal viscera. Not infrequently the margin of the 
right lobe, under the tenth cartilage, is prolonged into a process 
below the tenth right costal cartilage (Eiedel's lobe). The 
right lobe rests behind on the upper part of the right kidney, 
which separates it from the' twelfth rib. 

(2) The Upper Limit of the Liver. — -The liver fills the right 
dome of the diaphragm, hence the line which marks the dia- 
phragm on the surface of the thorax also indicates the upper 
border of the liver. The diaphragm rises and falls about an 
inch with each breath. The dome of the liver reaches its 
highest point in the line of the nipple ; there it reaches the fifth 
rib. A line drawn from the highest point to below the apex 
beat, through the insertion of the seventh pair of cartilages, 
marks out the upper border of the liver on the anterior surface 
of the body. On the right side of the body the upper border 
of the liver is marked by a line drawn from the highest point 
to the tenth dorsal spine. It must be remembered, however, 
that the base of the lung is hollow and fits like a cap on the 
dome of the diaphragm and liver. Hence the upper part of 
the liver has to be percussed out through the lung. 
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The fundus of the gall-bladder projects below the ninth 
right costal cartilage. 

Fixation. — The liver is now to be removed and the manner 
in which it is fixed examined. It occasionally becomes dis- 
placed, slipping partly out from the diaphragmatic cup into, 
the infra-costal region. 

The liver is reta ned in position by : 

(1) The abdominal viscera being pressed against its lower 
surface by the abdominal walls. 

(2) The gastro-hepatic omentum. This has now to be 
completely divided. This ligament attaches the stomach to the 
liver. 

(3) The falciform ligament, which has been already ex- 
amined (p. 61). This is now divided. It is loose and plays 
only a small part in fixing the liver. It contains the round 
ligament in its free border (fig. 172). 

(4) The left lateral ligament fixes it to the under surface of 
the diaphragm (fig. 163, 4, p. 67). 

(5) The right lateral, coronary, and caval ligaments fix 
the non-peritoneal area of the posterior surface firmly to the 
diaphragm and inferior vena cava (fig. 171). These form by 
far the chief bonds of the liver. The coronary ligament is the 
reflected fold of peritoneum which fills the interval between 
the right lateral, falciform, and left lateral ligaments (fig. 171, 
9, 10, 14). The right lateral ligament is the reflection of peri- 
toneum which surrounds the right side of the posterior bare 
area (fig. 171, u). In this uncovered area, bounded by the 
peritoneal reflections of the coronary ligament, is situated the 
inferior vena cava, which also fixes the liver to the diaphragm. 
The caval ligament is the connective tissue between the vena 
cava and the inferior or anterior surface of the diaphragm 
,(fig. 171). 

The vena cava is cut above and below the liver and re- 
moved with it. The right lateral, coronary, and caval ligaments 
are cut at the same time and the liver is withdrawn. As the 
liver is removed notice the oblique or Spigelian sinus of the 
lesser sac, which passes up between the Spigelian lobe and the 
right crus of the diaphragm (fig. 171, e). This acts as a bursa 
between the diaphragm and liver. 

Surfaces of the Liver. — As the liver lies in situ, it is seen 
that it possesses but two surfaces :■ a diaphragmatic, applied 
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to the concavity of the diaphragm ; a visceral or inferior, in 
contact with other viscera of the abdomen. 

The DIAPHRAGMATIC SURFACE is divided into (1) superior ; 
(2) anterior ; (3) right lateral ; (4) posterior. 

The INFERIOR or visceral surface shows (fig. 171) : 

(1) A Benal area, directed more backwards than downwards ; 

(2) Gastric, in contact with the stomach ; (3) Duodenal, on the 



Fig. 171. — The posteeioe and undjsk suepaces or the livee, showing the line 
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1. Out edge of left lateral ligament, 2. Txiber omentale of left lobe. 3. (Esophageal notcli. 4. 
Surface of liver uncovered by peritoneum. 5. Fissui-e of ductus vehosiis. 6. Spigelian lobe 
witli cut edge of peritoneum of lesser sac. 7. Vena cava. 8. Impression for suprarenal cap- 
sule. 9. Portion of liver between layers of corooary ligament. 10. Cut surface of upper 
layer of coronary ligament. 11. Cut edge of right lateral ligament. 12. Renal impression. 
13. Colic impression 14. Out edge of coronary ligament, inferior layer. 15. Duodenal im- 
pression. 16. Gall-bladder. 17. Lobus caudatus. 18. Common bile-duct. 19. Portal vein. 
20. Hepatic artery. 21. Round ligament. 22. Gastric impression on left and quadrate lobes. 

quadrate and right lobes, in contact with the first stage of the 
duodenum ; (4) Colic area, in contact with the hepatic flexure of 
the colon. The three areas named last are directed downwards. 

Lobes and Fissures. — The longitudinal fissure divides the 
liver into two lobes, right and left. The anterior part of the 
fissure lies in the inferior surface ; the posterior half lies in the 
posterior surface (fig. 172). 

On the RIGHT lobe there are three secondary lobes. They 
are (fig. 172) : 

(1) Spigelian, on the posterior surface -between the posterior 
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longitudinal and caval fissares. Its lower end projects on the 
under surface of the liver. 

(2) Caudate, a narrow bridge of hepatic tissue between the 
Spigelian and right lobe of the liver. The transverse fissure 
bounds it in front (fig. 172). 

(3) Quadrate lobe. Between the anterior part of the 
longitudinal fissure and the gall-bladder. The transverse fissure 
bounds it behind (fig. 172). 

Remnants of the Foetal Circulation, seen in connection 
with the Liver. — Two remnants of the foetal circulation are 
now to be dissected out. They are the vestiges of the mnbilical 
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vein which brought the blood from the placenta, and the ductus 
venosus, which afforded the umbilical blood a short cut to the 
inferior cava and right auricle. 

The ligamentum teres or round Hgament (fig. 172), the 
remnant of the umbilical vein, will be found in the falciform 
ligament and longitudinal fissure on the under surface of the 
liver. It ends in the ductus venosus and left branch of the 
portal vein — for part of the placental blood passed through the 
liver in foetal life. The ligament may be bridged over by 
hepatic tissue. 

The fibrous remnant of the ductus venosus is found in 
the longitudinal fissure on the posterior surface of the liver 
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(fiK- 172). It is 11 fibrous cord between the round ligament and 
inferior vena cava. The ductus venosus enters the inferior 
vena cava as that vessel perforates the diaphragm. It lies in 
the attachment of the gastro-hepatic omentum to the longi- 
tudinal fissure (fig. 15(i, p. 73). 

Examination op the Surfacics and Lobes op the Liver 
AFTER Kkmoval PROM THE lioDY.— The Superior, anterior, 
and right lateral surfaces are mere sub-divisions of one con- 
tinuous, unequally convex surface, which is covered by peri- 
toneum, and is in contact with the diaphragm and anterior 
abdominal wall. The superior surface is somewhat horizontal, 
the anterior surface slopes downwards and forwards, and the 
right lateral surface is almost vertical. No sharp line can be 
drawn between these three surfaces. 

Attached to the upper and anterior surfaces is ih.e falciform 
ligament, which stretches from the liver to the diaphragm, and 
separates the areas of the right and left lobes. 

The anterior free margin of the liver is sharp and well 
defined. This free margin is interrupted by two notches : one, 
which is shallow, lying over the fundus of the gall-bladder, 
just below the ninth costal cartilage ; the other, lying more 
internally, is deep and narrow, and receives the obliterated 
umbilical vein, or round ligament of the liver. 

The INFERIOR SURFACE OF THE LEFT LOBE presents, near 
the longitudinal fissure, a rounded prominence, the omental 
tuberosity (fig. 171, 2) ; this rests on the surface of the lesser 
omentum. To the left of this eminence is a shallow con- 
cavity, the gastric impression, which is in contact with the 
convex anterior surface of the stomach. 

The INFERIOR SURFACE OF THE RIGHT LOBE is Subdivided 
by the transverse and cystic fissures, and, is for the most part 
moulded to the surface of several abdominal organs. The 
transverse or portal fissure lies near the hinder limit of this 
surface (fig. 171). Around its margin is the attachment of the 
layers of the gastro-hepatic or lesser omentum. Entering or 
emerging at the two extremities of this fissure are (1) the 
right and left branches of the hepatic artery, (2) hepatic ducts, 
and (3) portal vein. These structures are accompanied by 
(4) lymphatics and (5) nerves, and surrounded by a sheath of 
connective tissue, ((5) the capsule of Glisson. The hepatic duct 
II. I 
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is the most anterior, and the portal vein the most posterior, of 
the structures in the fissure. 

The cystic fissure, which receives the gall-bladder, is broad 
and shallow, and extends from the right extremity of the trans- 
verse fissure to the anterior border of the liver. In front of 
the transverse fissure, and limited laterally hj the longitudinal 
and cystic fissures, is the quadrate lobe, the surface of which is 
flattened or depressed, and lies in contact with the pylorus and 
the first part of the duodenum (fig. 171). 

Behind the transverse fissure is a narrow strip of liver 
substance, a vestigial lobe, the lobus caudatus (fig. 172), which 
connects the inferior surface of the right lobe with the lower end 
of the Spigelian lobe. Near the point of unioi:i the Spigelian 
lobe presents a rounded elevation. 

The remaining portion of the under surface of the right 
lobe is marked by three impressions, two large and one small 
(fig. 171). The large anterior impression corresponds to the 
hepatic fiexure of the colon — colic impression. Behind this 
is a large impression for the right kidney, 7-enal impression. 
Near the neck of the gall-bladder is the duodenal impression ; 
this corresponds to the junction of the first and second portions 
of the duodenum. 

The POSTEBiOK SURFACE OP THE LivEE (fig. 171) is mainly 
occupied by a slightly convex surface devoid of peritoneum, 
which rests directly against the diaphragm. At the upper and 
lower limits of this ' bare area ' will be seen the cut edges of 
the upper and lower layers of the coronary ligament. To the 
left of this bare surface is the deep fissure for the inferior vena 
cava. On opening the tipper part of this vein, the hepatic 
veins will be seen entering. 

To the left side of the inferior vena cava the posterior 
surface is hollowed out for the vertebral column and diaphragm, 
and is mainly occuxDied by the Spigelian lobe, which projects 
downwards as a well-defined mass into the upper or Spigelian 
recess of the lesser sac of the peritoneum (figs. 153 and 171). To 
the left of the Spigelian lobe is ilie fissure for the ductus venosus. 
Still further to the left will be seen a portion of the left lobe of 
the liver which is slightly impressed by the abdominal portion 
of the oesophagus. 

The Bile Ducts. — The bile ducts commence within the liver 
in the biliary capillaries. By numerous successive junctions 
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the right and left hepatic ducts z^xe formed and emerge from the 
hver at the transverse fissure. These two ducts soon unite and 
form the common hepatic duct (fig. 169). The hepatic duct, 
after a course of about an inch in the gastro-hepatic omentum, 
is joined at an acute angle hy the cystic duct. The common bile 
duct, or ductus communis choledochus, is thus formed. It has 
been alreadj' examined (fig. 170). 

Gall-bladder (fig. 170). — The gall-bladder is situated in a 
depression on the under surface of the right lobe of the liver. 
Its rounded fundus projects beneath the lovs^er margin of the 
liver at the ninth costal cartilage, but frequently it is found at 
some distance below the costal margin. The axis of the 
bladder is oblique, the fundus being directed downwards and 
to the right. The surgeon opens the fundus to remove gall- 
stones, its superficial position making the operation compara- 
tively easy. It lies at the outer border of the rectus muscle, 
and above the transverse colon and pyloric end of the stomach. 

The peritoneum is reflected over its fundus and lower surface, 
and binds the bladder to the liver. Its neck is attenuated and 
ends in the gastro-hepatic omentum. The cystic duct, into 
v/hich the neck opens, lies in the gastro-hepatic omentum and 
is bent at an acute angle to the line of the neck and bladder 
(fig. 170). 

The CYSTIC DUCT is narrow and fibrous, and when it and 
the neck are laid open the mucous membrane which lines them 
is seen to be raised into a spiral fold (valve of Heister), keeping 
the duct open at the l)end (fig. 170). The spiral fold or valve 
and the narrowness of the duct make the passage of even small 
stones difficult and extremely painful. The nerve supply of the 
gall-bladder is from the splanchnic nerves, through the solar and 
hepatic plexuses. The mucous membrane of the gall-bladder 
shows a curious honeycombed pattern. It contains mucous 
glands, and is firmly bound by the submucous tissue to the 
fibro-muscula.r wall of the bladder. The cystic artery, a 
branch of the hepatic, crosses the duct and ends on the bladder 
(fig. 158, p. 76). The vein ends in the portal (fig. 166). The 
walls of the bile ducts are extremely tough, owing to their 
strong fibrous sheaths. Their mucous membrane is covered by 
columnar epithelium. 

Blood Supply of the Liver. — The hver is .nourished by 
arterial blood supplied from the coeliac axis by the hepatic 

I 2 
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artery (fig. 158). The blood conveyed to it by the portal vein 
passes through the capillary system of the lobules and is poured 
by the hepatic veins into the inferior vena cava as that vessel 
perforates the diaphragm. They are wide, short trunks, vs'ith 
extremely thin walls. Neither the hepatic veins nor the portal 
have valves ; the steady pressure of the abdominal walls, the 
respiratory movements of the diaphragm and thorax keep the 
blood moving from the abdomen towards the heart. 

Neeve Supply. — Nerves reach the liver from the great 
splanchnics, through the solar plexus and the hepatic plexus on 
the hepatic artery (fig, 175, p. 121). 

LYMPHATie:s. — Most of the lymphatic vessels pass down in 
the gastro-hepatic omentum and end in the lymph glands above 
the head of the pancreas and cceliac axis. They pass through 
two or three glands in the gastro-hepatic omentum. Lymphatic 
vessels pass from the upper and posterior surface of the liver into 
the thorax and end in mediastinal glands. Infections of the liver 
may spread into the thorax along these lymphatics. 

Substance of the Liver. — On section the liver presents 
usually a greyish brown colour and is soft and friable. 
Scattered here and there are sections of branches of the portal 
vein, hepatic artery, and bile duct, surrounded by a whitish 
areolar sheath. This is a tubular prolongation of the capsule 
of Glisson from the transverse fissure. These structures lie in 
the portal canals, which contain representatives in miniature 
of all structures which enter the liver through the transverse 
fissure. Sections of branches of the hepatic veins should be 
contrasted with, and distinguished from, the sections of the 
portal vein. The sections of hepatic veins are usually gaping. 
The veins have thin walls, which are closely applied to the liver 
substance without any appreciable amount of areolar tissue 
intervening, and they are unaccompanied by other vessels. 
The portal veins are collapsed, surrounded by a well-marked 
areolar sheath, 'and accompanied by branches of the hepatic 
artery and bile duct. 

The Consistence oe the Livbe during Life. — It must 
be remembered that neither the liver hardened in situ nor the 
collapsed organ of the post-mortem room represents the con- 
sistence of the liver in life. In life the blood pressure 
distends the organ and keeps its thin capsule tense ; it is soft 
and friable, and moulded between the diaphragm above and 
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surrounding organs below. Further, it must be kept in mind 
that the liver moves downwards and forwards with each inspira- 
tion ; it is never still. 

The SPLEEN is now removed for re-examination (p. hi7), and 
a section made across it. Its capsule, which contains non- 
striated muscle fibres, and the distribution of arteries within it, 
are to be examined. 



DISSECTION VII 
THE RETRO-PERITONEAL STRUCTURES OF THE ABDOMEN 

The student has finished with the abdomiiial organs 
concerned in digestion. There now remain to be examined 
the structures which lie behind and outside the peritoneum. 
The pancreas in the adult is also retro-peritoneal, but in the 
early foetus, indeed until late in foetal life, it, like all the 
other organs of digestion, is covered with peritoneum. The 
same maj' be said as regards the second and third stages of the 
duodenum. 

In the present dissection the student is to examine the 
following structures : 

(1) The nerve supply of the abdominal viscera. 

(2) The lymphatic system of the abdomen. 

(3) The kidneys, ureters, and supra-renal bodies. 

(4) The abdominal aorta and branches. 

(5) The inferior vena cava and tributaries. 

(6) The attachments of the diaphragm, psoas, iliacus 

and quadratus lumborum. 

(7) The lumbar plexus. 

Nerve Supply of the Abdominal Viscera. -Although there 
is no sense of touch in the abdominal organs, it is hardly 
necessary to recall evidence that they are closely connected 
by nerve paths with the central nervous system. These paths 
occasionally convey painful impressions to the central nervous 
system. Efferent impulses pass out by them to regulate the 
blood supply, the secretions and tone of the viscera. These 
nerve paths are now to be examined. They belong to the 
sympathetic system, and consist of the following parts : 

(1) Kami communicantes. 

{■2} Sympathetic chain of ganglia. 
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OEIGIN OV THE SPLANCHNIC NEEVES 
FOR THE ABDOMEN. (H. E. Clcirk.) 

(Opposite 3, the communications 
witti one of the dorsal nerves are 
shown.) 



(3) Splanchnic nerves. 

(4) Semilunar ganglia and solar plexus. 

(5) Eenal ganglia and plexus. 

(6) Aortic plexus. 

(7) Hypogastric plexus. 

(8) The vagi. 

Rami Communicantes.— As the dorsal, first and second 
lumbar spinal nerves emerge at the intervertebral foramina, 

each is connected with a ganglion 
Fig. 173.— DuGiuM to show the of the sympathetic chain by two 

small nerves — rami communi- 
cantes (fig. 120, p. 5). One is 
white (medullated), and consists 
of fibres which come out with the 
nerve roots from the spinal cord. 
The grey ramus, on the other 
hand, is outward bound from the 
ganglion for peripheral distribution 
in the body and does not concern 
us here. It is the white rami 
that form the nerve paths for the 
viscera. Those for the abdomen 
come off from the sixth dorsal to 
the second lumbar nerves, and 
join the corresponding preverte- 
bral ganglia. The same nerves, 
it will be noted, supply the skin 
and muscles of the abdomen, a 
fact of the greatest practical im- 
port. If the dissectors of the 
thorax have proceeded far enough, 
the dorsal rami may be examined 
now (fig. 173). 

The Sympathetic (Vertebral) 
Gang-lia and Cord. — In the 
thorax, these lie behind the pleura 
and over the heads of the ribs (fig. 174, 3i). The lumbar 
ganglia will be found at the inner border of the psoas muscle, 
behind the vena cava and aorta on the bodies of the vertebra-' 
(fig. 175). Some of them should be found now. There are 
three or four lumbar ganglia on each side. 
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The Splanchnic Nerves.— The great HpJanchnic nerve (figs. 
173 and 174, 4S) is connected with the 5th or 6th to the 10th 



Fig. 174.— Showing tue coukse op the splanchnic nerves and vagi in the 
THORAX. {Hirschfeld a-nd LcveilhK) 




1. Posterior auricular artery. 2. Temporal artery. 3. Occipital artery. 4. Glosso-plmryiigcal 
nerve. 5, 5, Spinal accessory nerve. 6, 6. Puenmogastric nerve. 7. Sterno-maatoid (cut). 
8. Facial artery. 9. Hypoglossal nerve, with communication from secoml cervical nerve. 10. 
Lower eml of ditto. 11. Superior cervical ganglion. 12. Digastricus. 13. Third cervical 
nei-ve. 14. Superior laryngeal nerve. 15. Internal carotiil. 16. Tltyro-hyoid muscle. 17. 
External carotiil. 18. Common carotid. 19. Fourth cervical nerve. 20. Inferior constrictor 
of pharynx. 21. Phrenic nerve. 22. Crico-thyroid. 23. Middle cerviciil ganglion. 24. Trachea. 
25. Vertebral artery. 20. Recurrent laryngeal. 27. Subclavian artery and annulus of 
Yieiis-sens. 28. Innominate artery. 29. CEsophagus. 30. Superior vena cava. 31. Second 
dorsal ganglion. 32. Posterior pulmonary plexus. 33. Plu'cnic ]ierve. 35. Vagal plexus 
on oesophagus. 37. Vena azygos major. 39. Thoracic duct. 41. Descending aorta. 43. c.rcat 
splanchnic neiTe. 
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dorsal ganglia, and passes down beneath the pleura to the crus 
of the diaphragm, one ion each side. They appear in the abdo- 
men near the outer side of the crura, the fibres of which they 
perforate as a rule (fig. 175). After a course of an inch within 
the abdomen, they end in the semilunar ganglia. The right 
nerve passes behind the inferior vena cava. 

The small or lesser splanchnic nerve connects the 10th and 
11th dorsal ganglia with the renal plexus and semilunar ganglion. 
It passes under the internal arcuate, ligament of the dia- 
phragm. 

The smallest or least splanchnic nerve ends in the renal 
plexus. It comes from the l'2th ganglion under the internal 
arcuate ligament. 

The lumbar splanchnic nerves pass from the two upper 
lumbar ganglia to the aortic and hypogastric plexuses (fig. 175). 
Efferent branches (grey rami) pass from the ganglia to the 
corresponding lumbar nerve. 

Semilunar Ganglia and Solar Plexus (fig. 175). — A semi- 
lunar ganglion will be found at each side of the coeliac axis, 
at the upper border of the pancreas, which should still be in 
position. The right ganglion lies on the right crus and under 
the inferior vena cava (fig. 177). The left lies on the left crus, at 
the inner side of the_left supra-renal body. The great and small 
splanchnic nerves connect the ganglia with the sympathetic 
chain. Terminal twigs of the right vagus also reach it. 

From the ganglia the solar plexus radiates out (fig. 175). 
The fibres of the plexus end thus : 

(1) A great leash passes out to the supra-renal capsule, the 
medulla of which body arises in common with the sympathetic 
system (fig. 177). 

(2) Fibres pass to the renal plexus and kidney. 

(3) Along the cceliac axis and its branches to the liver, 
stomach, spleen, pancreas and duodenum. 

(4) Along the superior mesenteric artery to the bowel. 

(5) Along the aorta as the aortic plexus. 

(6) Along the inferior phrenic arteries to form the diaphrag- 
matic plexus. A twig from the phrenic joins the right plexus ; 
at the point of union occurs the ganglion diaphragmaticum 
(fig. 175). 

Renal Gang-lion and Plexus (fig. 175). — The renal plexus 
and ganglion on each side lie in front of and above the renal 



Fig. 175.— The sympathetic system i.\ the abdomen. (Hcnle.) 
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vessels. They receive the smallest and a lumbar splanchnic 
nerve (from the 12th dorsal and 1st lumbar gangha). The 
renal plexus is connected with the solar and sends branches 
on the renal artery to the kidney. If the kidney is pulled on, 
as in excision, the renal plexus and through it the solar plexus 
are also strained. 

Aortic Plexus (fig. 175). — The aortic plexus lies on the 
aorta. It is derived from the solar plexus and lumbar 
splanchnics. It gives, off the spermatic plexus along the 
spermatic artery to the testicle and along the ovarian to the 
ovary ; fibres also pass out on the lumbar arteries. The inferior 
mesenteric plexus issues from it. 

Hypogastric Plexus (fig. 175). — The hypogastric plexus 
will be found beneath the peritoneum on the bifurcation of 
the abdominal aorta and over the promontory of the sacrum. 
Nerves pass from it to the rectum by branches of the inferior 
mesenteric artery. The plexus contains a ganglion, and divides 
into right and left halves, which pass to the pelvic plexus on 
each side. The hypogastric plexus is formed from the aortic 
plexus and lumbar splanchnics. 

The Vagi. — The two vagi connect the stomach with the 
medulla oblongata. They have already been seen on the 
anterior (left) and posterior (right) surfaces of the stomach. 
The right vagus sends terminal branches to the solar plexus. 
Their course in the thorax is shown in fig. 174. 

The Lymphatic System of the Abdominal Cavity. — This 
system is intimately connected with the pathology of many 
abdominal diseases, and should be studied now ; otherwise, in 
dissecting the aorta and vena cava, the glands and vessels will 
be cut away unnoticed in the connective tissue surrounding 
them. It is made up of the following parts : 

(1) The rece2:)taculwn cliyli (fig. 176, 12), the lower end of 
the thoracic duct, to which, with the exception of the superior 
hepatic vessels, all the lymph channels of the abdominal viscera 
pass. It is found by separating widely the right crus of the 
diaphragm from the aorta, between which it is hid. The right 
crus may be cut through if necessary. It rests on the 1st 
lumbar vertebra and on the vertebra above and below it. It is 
frequently bifid and always thin-walled and collapsed. It 
may be mistaken for the right azygos vein which lies near it. 

(2) The cidiac and superior mesenteric groups of glands lie 
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Fig. 176. — The codkse of the 
iHOBAOic DUCT. (Wilson.) 



at the upper and lower border of the pancreas and round the 
formation of the portal vein. The lymphatics from the srdall 
intestine (lacteals), great intestine, the stomach, duodenum, 
liver, pancreas and spleen end in these glands. From the 
glands several trunks pass backwards to the receptaculum 
chyli. The mesenteric glands and those situated in the omenta 
of the stomach and mesentery of the great gut and rectum 
have been already examined. The lymph vessels, it should be 
remembered, accompany the veins ; the nerves go with the 
arteries. 

(3) The hmbar glands lie along 
the inner border of the psoas muscle 
on each side of the great blood- 
vessels. Some are found in front 
of the inferior vena cava. They 
receive the lymph from the pelvis, 
abdominal walls, and, through the 
iliac glands, from the lower ex- 
tremities. The efferent vessels from 
the right and left lumbar glands 
form the right and left lumhar 
lymphatic ducts. These unite to 
form the receptaculum chyli. 

(4) The iliac glands. Three or 
four lie above Poupart's ligament, 
on each side of the external iliac 
vessels. A chain lies along the outer 
side of the external and common 
iliac vessels. This chain receives 
the lymph from the lower extremi- 
ties and from the internal iliac set 
of glands on the lateral wall of the 
pelvis near the commencement of 



Arcli of tlie aorta. 2. Thoracic aorta. 3. Abiloiniual ^ ^ 

aortfi, sliowiug its principal iirancties ilivirled near 
tlieir origin. 4. Arteria innominata, dividing into 

right carotid and right subclavian. 5. Left carotid. 0. Left subclavian. 7. Supenor cava, 
formed by tlie anion of (8) tlie two veuaB innoniinatje ; and tliese by the junction (9) ot tne 
internal lugular and subclavian vein at each side. 10. Greater vena azygos. 11. Termination 
of tlie lesser in tlic greater vena azygos. 12. BeceptaciiUnn chyli; several lyinpliatio trunlss 
are ^een opening into it. 13. Tlioracic duct, dividing opposite the middle of the dorsal vertebra 
into two branches wliieh reunite; the coiu-se of the duct bcliind the arch of the aorta and Ictt 
subclavian artery is shown by a dotted line. 14. Tlie duct making its turn at the root of the 
iieclc and receiving several lympliatic trunks previously to terminating in the iiosterior aspect 
of tlie innction of the internal jugnLir and subclavian vein. 16. Termuiation of the trunk ot 
the ductus lympliaticus dexter. 
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the internal iliac artery. Their efferent vessels pass to the 
lumbar glands. 

Supra-renal Bodies (Adrenals, Supra-renal Capsules). — The 
supra-renal bodies are intimately connected with the solar plexus 
of the sympathetic system. The student has already seen a 
great leash of nerves enter each of them. Each body caps the 
upper pole of the kidney on its inner and anterior aspect. The 
right is pyramidal, the left is crescentic, its inner end reaching 
downwards to the hilum and vessels of the kidney (fig. 177). 
They are easily detached from the kidney, and are not dis- 
located with that organ. Their function is not yet thoroughly 
understood ; they are ductless glands ; one form of disease gives 
rise to a pigmentation of the skin. It will be evident from 




Fig. 177. — Diageam ofji'he position axij relationships of the rupka-een.vl bodies. 
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their rich nerve and blood supply that their function is not 
one of small import. 

Eblationships op the Eight Body (fig. 177). — It lies 
behind the hver, its apex projecting within the retro-hepatic 
non-peritoneal area (fig. 171). It hes by the side of, and may 
pass behind, the inferior vena cava (fig. 177). Its concave 
base rests on the apex and inner side of the kidney. Behind it 
are the right crus and great splanchnic nerve. The peritoneum 
covering the anterior surface of the kidney extends upwards 
some way on its anterior aspect, and is then reflected to the 
liver (fig. 177). 

Eblationships of the Left Body.— The posterior wall 
of the lesser sac of the peritoneum covers the greater part of 
its anterior aspect (fig. 153, p. 67). The spleen, and occasionally 
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the tail of the pancreas, Hes in front of it, the area between these 
two being in contact with the posterior aspect of the stomach 
(fig. 177). It lies on the left crus and great splancbnic nerve ; 
the left semilunar ganglion is situated between it and the 
aorta. 

Blood Supply (fig. 182).— Akteeies. (1) From the phrenic ; 
C2) from the aorta ; (3) from the renal. 

Veins. — There are also three veins : those on the right side 
join the inferior vena cava; those on the left the renal. The 
veins emerge from a hilum on its anterior aspect ; the nerves and 
arteries enter chiefly at a fissure on its concave renal aspect. 

Structure. — A section through a body shows the yellow 
coloured cortex and the deep niaroon medulla in the centre. 
The cortex forms the larger part of the gland. A thin fibrous 
capsule and much loose areolar tissue surrounds each body. 

THE KIDNEYS 

The kidneys lie obliquely one on each side of the vertebral 
column, opposite the twelfth dorsal and first and second lumbar 
vertebrae. The long axis of each kidney is directed downwards, 
outwards, and slightly forwards (fig. 117, p. 2). Their lower 
poles are further apart than their upper. The anterior surface, 
it should be noted, looks outwards almost as much as forwards ; 
their posterior surface almost as much inwards as backwards. 

The kidneys were already exposed from behind in the 
lumbar region (p. 9). The twelfth rib was seen to descend 
obliquely behind and separate the upper and outer third 
from the lower and inner two thirds (fig. 178). The convex 
margin appeared at the outer border of the quadratus 
lumborum. 

Relationship to the Surface of the Body. — The anterior 
aspects of the kidneys are so deeply placed that they can be 
only obscurely palpated on the anterior aspect of the abdomen 
(fig. 168, p. 104). The right kidney lies behind the liver, costal 
margin, colon and duodenum ; the left behind the spleen, stomach, 
costal margin, colon and small gut. The lower pole of the 
kidney reaches to an inch above the level of the umbilicus. 
When the finger is placed on the abdomen, internal to the ninth 
costal cartilage, it lies over the hilum of the kidney. Owing to 
the pressure of the liver, the right kidney lies rather lower than 
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the left. The lower part and pole of the kidney can be palpated 
in the lumbar region, in the angle between the last rib and 
erector spinas (fig. 117, p. 2). 

Fixation of the Kidneys. — The right kidney is often dis- 
placed ; it may become movable and give rise to great distress. 
The left kidney is seldom affected. It is therefore necessary to 
consider now the structures which keep the kidneys fixed. 
They are : 

(1) The peritoneicin covering its anterior surface (see fig. 153, 
p. 67). Neither kidney is covered completely (figs. 178, 179). 
The duodenum covers the inner part of the right kidney ; on to 
it the peritoneum is reflected. The meso-colon is attached to 



Fia. 178. DiAGEAM OF THE POSTBMOK RELATIONSHIPS OF THE EIGHT AND OF 
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the anterior surface (fig. 179). The part of the kidney above this 
attachment is covered by the supra-colic peritoneum ; the part 
below by the infi-a-colic peritoneum. The tail of the pancreas, 
the attachments of the lieno-renal ligament and meso-colon, 
are on the anterior aspect of the left kidney ; its peritoneal 
covering is thus divided into three areas ; one of them being 
part of the lesser sac (fig. 179). 

(2) The perirenal capsule. The kidney lies in a bed of 
connective tissue, commonly laden with fat. The capsule thus 
formed is continuous with the connective tissue of the dia- 
phragm, the pancreas, vena cava and aorta. 

(3) The renal artery, vein, and nerves. These form a pedicle 
which binds the kidney to the aorta, vena cava, and solar plexus. 

(4) The abdominal walls. These keep the kidneys in place 
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by pressing the other viscera against them. Pressure on the 
liver above, as from corsets, commonly forces the right kidney 
downvi^ards, but under certain conditions it may displace it 
upwards. In women the lower pole of the right kidney, instead 
of being an inch above the crest of the ilium, may lie in the 
iliac fossa. The upper third of the kidney lies on the diaphragm ; 
hence the kidney undergoes a slight respiratory movement 
(fig. 185a, p. 146). 

Relationships. — These have already been incidentally con- 
sidered. The anterior relationships will be seen from fig. 179 ; 
the posterior relationships, which were examined in the lum- 
bar dissection, from fig. 178. The kidneys should be lifted 

Fig. 179. — DiAcatAM or the anteiuok eelationshipb oi' the bight and left 
KIDNEY. The unshaded areas are covered by peritoneum. 
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forwards, and the structures in contact with their posterior sur- 
faces again examined. The twelfth rib divides the posterior 
surface into supra- and infra-costal areas (fig. 178). The 
supra-costal area is in contact with the diaphragm, internal and 
external arcuate ligaments (fig. 185a, p. 146). The infra-costal 
area lies against the psoas on its inner part, and' the quadratus 
lumborum and part of the transversalis on its outer part. The 
twelfth dorsal nerve, ilio-hypogastric, ilio-inguinal, the first and 
sometimes the second lumbar vessels pass outwards behind the 
infra-costal part (fig. 184). 

Blood Supply. — Aeteeies. The renal arteries arise from 
the aorta and pass transversely outwards (fig. 182). Accessory 
renal vessels are frequently .present. The right renal artery 
passes behind the vena cava. Each renal artery divides, as it 
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reaches the hilum of its kidney, into a number of branches ; 
most pass in front of the ureter, but one or two pass behind it. 
Each renal artery supphes a branch to the supra-renal capsule 
of the same side, and branches which end in the perirenal 
capsule and communicate with branches of the lumbar arteries 
in the sub-peritoneal plexus. 

Veins. — The renal veins join the inferior vena cava, the 
right vein being much shorter than the left. They lie in front 
of the arteries. The main branches of the vein emerge in 
front of the arteries, but some emerge also as the most posterior 
structures in the hilum. The left vein receives the supra-renal 
and spermatic veins. The veins in the perirenal capsule com- 
municate with the spermatic supra-renal and veins in the 
cortex, and end in the renal veins. The renal veins are con- 
nected on each side by a branch with the azygos veins. At a 
very early fcetal stage the renal veins end in the azygos or 
cardinal veins. 

Nebves. — The nerves have already been traced from the 
renal plexus ; they enter on the arteries (fig. 175). 

Lymphatics. — The lymphatic vessels pass to the lumbar 
glands. 

Structures in the Hilum. — A kidney is removed from the 
body for examination, an inch of the ureter being left attached. 
In the hilum, the entrance to the sinus of the kidney, the 
structures will be seen to be arranged thus from back to 
front : (1) The main branches of the renal vein ; (2) the main 
branches of the renal artery ; (3) the pelvis of the kidney ; 
(4) small branches of the renal artery; (5) small branches of the 
renal vein. The structures are surrounded by connective tissue 
and fat. The small vessels behind are liable to injury in the 
removal of calculi from the pelvis of the kidney. 

Section of the Kidney (fig. 180).— A kidney is laid open by 
a section passing in along its convex margin and brought out at 
the hilum, so as to lay open the pelvis of the kidney and com- 
mencement of the ureter. The student should try to form a 
true conception of the course of the urine from its point of 
secretion until it reaches the ureter. The following points 
are to be noted : 

(1) The renal capsule. The renal substance is enclosed in 
a thin tough capsule, which is only bound to the intra-renal 
connective tissue by fine fibres, and therefore easily stripped off. 
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In some forms of disease (cirrhosis) this is not possible. The 
capsule is firmly adherent to the pelvis of the kidney at its 
attachment within the sinus. 

(2) The cortex. One third of the depth of the normal kidney, 
as now seen in section, is made up of cortex. In the cortex 
are contained the renal glomeruli, the convoluted tubules, 
and cortical arteries and veins (fig. 181). The cortex dips in 
between the pyramids and separates their bases. 



Fig. 180. — A diagkammatic section of the pybamids and pelvis of the eight 
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(3) The medulla. The loop tubules, straight, collecting and 
excretory tubules, are gathered into smooth medullary pyramids 
(see fig. 181) . There are from twelve to fifteen of them ; their 
bases project towards the cortex. The apices of the pyramids 
form conical eminences round the sinus. They project into the 
pelvis of the kidney, its lining membrane covering them. On 
the apices open the excretory tubules, which pour the urine into 
the pelvis of the kidney (fig. 181). 

II. K 
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(4) The vessels which enter at the hiluni pass towards the 
cortex between the medullary pyramids. Near the bases of the 
pyramids they form arches, from which cortical and recurrent 
(medullary) vessels spring (fig. 181). 

(5) The pelvis of the kidney (fig. 180). The pelvis of the 
kidney is the trumpet-shaped dilatation of the ureter within 



Fig. 181. — Scheme of the eenal tubules and vessels. 
{Wilson; modified from Klein.) 
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the sinus of the kidney and emerges at the hilum. In it renal 
calculi are apt to form. If small, they pass down the ureter, 
causing renal colic ; but they may grow until they form an 
accurate cast of the cavity. The pelvis shows two or three 
divisions ; to these the name of infundibula is given (fig. 180). 
The minor diverticula of the infundibula, into which the apices 
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of the pyramids project, are called calices (fig. 180). The pelvis 
shows mucous, submucous, muscular and fibrous coats. Its 
mucous membrane is covered by transitional stratified epithe- 
lium. The hilum of the right kidney lies behind the duodenum 
and in front qf the psoas muscle, at the level of the transverse 
process of the first lumbar vertebra. The pancreas lies in front 
of the hilum of the left kidney. 

The Ureter. — The course of the urine from the pelvis of the 
kidney to the bladder is now to be traced. It passes down by 
the ureter, a narrow tube fourteen to sixteen inches long with 
a muscular coat, covered externally by fibrous tissue and lined 
by mucous and submucous coats. The ureter passes down to 
the pelvis in the loose sub-peritoneal tissue. Its blood supply is 
derived from renal, spermatic and iliac vessels. It receives its 
nerves from the renal and pelvic plexuses. 

CouESE. — The course of the ureter presents two distinct 
stages — abdominal and pelvic. The abdominal stage is alike 
in both sexes ; the pelvic stage differs. 

The abdominal stage (fig. 182) extends from the hilum of 
the kidney to the brim of the pelvis, which the ureter crosses 
at the bifurcation of the common iliac artery. 

This stage lies behind the peritoneum ; coils of small gut 
lie in front of it ; the termination of the ileum (right side), the 
commencement of the rectum (left side), cross it above the brim. 
The ureter lies on the psoas muscle. The genito-crural nerve 
emerges behind it ; the spermatic or ovarian vessels cross in 
front of it (fig. 182). As it leaves the kidney it lies behind the 
duodenum on the right side and tail of the pancreas on the left. 

Pelvic Stage.— (1) In the male (fig. 207, p. 185). The 
course of the ureter is not to be dissected out in the pelvis now, 
but by pulling on it the leading features of its course may be 
followed. The pelvic stage is subdivided into two in the male : 

(a) On the internal iliac artery and beneath the peri- 
toneum ; 

(6) In the posterior false ligament of the bladder and 
connective tissue between the base of the bladder and rectum. 
The vas deferens crosses it in the second of the two pelvic 
stages. 

(2) In the female. Three sub-stages are recognised in the 
pelvic course of the ureter : 

(a) As in the male. 
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(b) In the connective tissue in the base of the broad liga- 
ment and near the neck of the uterus. The uterine artery- 
loops over it. In this stage the ureter is liable to injury in 

operation on the uterus 
(fig. 197, p. 170). 

(c) In the connective 
tissue between the side 
and roof of the vagina 
and base of the bladder. 
This stage can be pal- 
pated from the vagina. 

The oblique valvular 
entrance of the ureter 
to the bladder will be 
seen later. 

Abdominal Aorta 
and Inferior Vena Cava 
(fig. 182).— The two 
great vessels in the 
retro-peritoneal region 
of the abdomen are 
now to be examined — 
the abdominal aorta 
and inferior vena cava. 
Through the abdominal 
aorta the abdomen and 
lower extremities are 
supplied with blood, 
and through the inferior 
vena cava the same 
blood is returned to the 
heart. But there is 
this difference : all the 
blood supplied to the 
organs concerned in 
the digestion and ab-. 
sorption of food is re- 
turned to the inferior 
vena cava through the liver, and enters by the hepatic veins. 
Hence there is a discrepancy between the ramification of the 
aorta and its accompanying venous trunk. These blood-vessels 







1. Hepatic veiu (cut). 2. Phrenic arteries. 3. "Vena cava. 
4. Coeliac axis (cut). 5. Suprarenal capsule, 6. 
Superior mesenteric artery (cut). 7. Suprarenal 
artery. 8. Renal vein. 9. Reual artery. 10. Left 
spermatic vessels. 11. Right ureter. 12. Inferior 
mesenteric artery. 13. Right spermatic vein. 14. A 
lumbar artery. 15. Psoas magnus. 16. Common iliac 
artery. -17. Common iliac vein. 18. Middle sacral 
artery. 
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and their branches require much cleaning. The lumbar 
ganglia of the sympathetic chain should be noted ; the lumbar 
lymphatic glands, the solar and aortic plexuses, pancreas and 
peritoneum cleaned away (fig. 184). 

Abdominal Aorta. — The abdominal aorta commences at the 
aortic opening in the diaphragm (fig. 182), opposite the body 
of the twelfth dorsal vertebra, and is directly continuous with 
the thoracic aorta. It extends downwards to the front of the 
fourth lumbar vertebra, where, a little to the left of the middle 
line, it bifurcates into the two common iliac arteries. This point 
of bifurcation lies a little to the left of the middle point of a 
line drawn across the front of the abdomen between the highest 
points of the iliac crest, and usually corresponds to a point a 
little below and to the left side of the umbilicus. 

Eelationships. — Behind. The aorta lies on the lumbar 
vertebrae, the anterior common ligament and left lumbar veins. 
The commencement of the thoracic duct lies behind and to its 
right side. 

hi front of the aorta are the stomach, liver, greater and 
lesser omenta, transverse colon, and coils of jejunum and ileum ; 
while lying successively on the surface of the aorta are the solar 
plexus, pancreas and splenic vein, third part of the duodenum, 
left renal vein, mesentery, peritoneum and aortic plexus 
(fig. 175). 

Laterally, the aorta is related at first to the crura of the 
diaphragm, the vena azygos major and thoracic duct intervening 
between the aorta and right cms. Beyond the crura, the in- 
ferior vena cava lies to the right, and the left sympathetic cord 
on the left side of the artery. Some lumbar lymphatic glands 
lie close to the aorta. 

Branches. — Three sets of branches are given off from the 
abdominal aorta : 

(1) Visceral f 07- alimentary system. They are unpaired. 

a. Coeliac axis ; b. Superior mesenteric ; c. Inferior 
mesenteric. 

(2) Visceral for uro-genital organs. They are paired. 

a. Supra-renal ; h. Eenal ; c. Spermatic or ovarian. 

(3) P'arietal for tvalls of the abdomen and spine. They are 

paired. 
a. Phrenic ; b. Lumbar (four pairs) ; c. Middle sacral. 
The distribution of the visceral branches has already been 
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examined (p. 95) ; the student should now mark their points of 
origin. 

The SPE-RMATIC ARTERIES (fig. 182, lo), which were seen 
passing to the testicle by the inguinal canal, arise below the 
renals and pass down behind the peritoneum. The ovarian 
arteries represent them in the female. 

Parietal Branches. — (1) The inferior phrenic arteries (fig. 
182, 2), two in number, are given off from the front of the aorta 
as it lies between the pillars of the diaphragm. Bach artery 
passes outwards on the abdominal surface of the diaphragm, on 
which it ramifies. The right artery passes behind the vena 
cava, the left behind the oesophagus (fig. 177, p. 124). Each 
artery divides into an anterior and a posterior branch. The 
anterior branches incline forwards and, anastomosing together, 
form an arch underneath the anterior part of the diaphragm. 
The posterior branches arch backwards and outwards, and 
anastomose with the lower intercostal arteries. Each artery 
gives off superior capsular branches to the supra-renal body. 

The phrenic veins open into the inferior vena cava. 

(2) The lumbar arteries are five in number on each side, the 
last pair being given off from the middle sacral artery (fig. 232, 
p. 231) . Each artery passes outwards over the corresponding body 
of a vertebra, and underneath the gangliated cord of the sympa- 
thetic and psoas muscle. The first two arteries pass behind the 
crura of the diaphragm ; the right arteries pass also behind the 
inferior vena cava. They then course outwards behind the quad- 
ratus lumborum (the first usually in front of that muscle) and 
run forwards in the abdominal wall between the transversalis 
and internal oblique muscles. They terminate within the sheath 
of the rectus muscle by anastomosing with the epigastric 
arteries (fig. 140, p. 39). Each artery, like an intercostal artery, 
gives off a dorsal and lateral branch (fig. 231, p. 228). The 
dorsal branch is given off underneath the psoas, and, having 
supplied a spinal twig through the intervertebral foramen to 
the spinal canal and cord, it passes backwards between the 
transverse processes to supply the muscles of the back. 

The lumbar veins enter the inferior vena cava, those of the 
left side passing behind the aorta. 

(3) The 7niddte sacral artery arises from the posterior 
surface of the aorta, a short distance above the bifurcation (fig. 
203, p. 179). It passes beneath the left common iliac vein, lying 
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on the fifth kinibar vertebra and sacral promontory. It courses 
down on the front of the sacrum as far as the front of the coccyx, 
where it gives branches to the coccygeal body and anastomoses 
with the lateral sacral arteries. The 'fifth lumbar arteries are usu- 
ally derived from the commencement of the middle sacral artery. 

The middle sacral vein enters the left common iliac vein. 

Common Iliac Arteries (fig. 182). — Each common iliac 
artery extends from the bifurcation of the aorta to a point 
opposite the lower border of the fifth lumbar intervertebral disc, 
where it divides into external and internal iliac arteries. The 
right artery is rather longer than the left, owing to the aorta 
lying towards the left side of the spinal column. Each artery 
is covered in front by peritoneum and intestines. They are 
crossed by branches of the sympathetic cord to the hypogastric 
plexus, and at their terminations by the ureter (fig. 175). The 
left artery is crossed, in addition, by the superior hapmorrhoidal 
artery. The commencement of the rectum crosses the left, the 
termination of the ileum the right. Each artery lies on the 
vertebral column and gangliated cord of the sympathetic. The 
right artery lies also upon the right and left common iliac veins 
as they unite to form the inferior vena cava. Usually no branch 
arises from the common iliac trunks. 

Stjrface Maekings. — A line drawn from a point | inch 
below and to the left of the umbilicus, to a point on Poupart's 
ligament half an inch internal to its mid- point, indicates 
the course of the common and external iliac arteries on the 
surface of the abdomen. The upper third of the line lies over 
the common iliac artery. The artery lies under the peritoneum 
to the outer side of its vein, and presents little difficulty in 
operations to tie it. 

External Iliac Artery. — The external iliac artery extends 
from the bifurcation of the common iliac artery to a point half 
an inch internal to the middle of Poupart's ligament, where 
it passes under that structure to enter Scarpa's triangle as the 
femoral artery. 

Eelations (fig. 203, p. 179). — It lies at first above the brim 
of the pelvis, along the inner side of the psoas muscle and its 
fascia. Near its termination it rests on the surface of the psoas. 
The artery is covered superficially by peritoneum, which sepa- 
rates it on the right side from coils of the ileum and on the left 
side from the sigmoid flexure. The spermatic vessels and genito- 
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crural nerve lie to its outer side. It is crossed near its termina- 
tion by the genital branch of the genito-crural nerve and the deep 
circumflex iliac vein ; in the male by the vas deferens, and in 
the female by the ovarian vessels and round ligament of the 
uterus. The external iliac vein lies internal to the artery, and 
on the right side passes behind it at its upper part. The iliac 
chain of lymphatic glands lies along the outer side of the 
common and external iliac vessels. Just above Poupart's 
ligament there are three large glands vs^hich receive lymph from 
the abdominal wall and inguinal glands. They lie on the 
external iliac vessels. The innermost of the three may lie 
partly in the femoral ring. Lymph from the lower extremity 
passes along the iliac chain of glands, and hence these enlarge 
in inflammatory affections of that part. 

Branches. — They are two in number and arise from the 
artery at the upper border of Poupart's ligament : (1) Deep 
epigastric ; (2) deep circumflex iliac. These have been already 
examined (p. 40). 

Iliac Veins. — The external iliac vein (fig. 203, p. 179) is the 
continuation upwards of the common femoral. It receives the 
deep epigastric veins (venae comites) and deep circumflex iliac, 
and passes up on the inner side of the artery lying on the brim 
of the pelvis and sometimes depressed within it. The right vein 
gradually passes deep to its artery, for the inferior vena cava is 
formed beneath the right common iliac. Opposite the sacro- 
iliac articulation it is joined by the internal iliac to form the 
common iliac vein. 

The common iliac veins (fig. 203, p, 179) pass upwards and 
inwards, converging to a point opposite the right side of the 
fifth lumbar vertebra, where they unite to form the inferior vena 
cava. The left vein lies to the right side of the left common 
iliac artery, and then passes under the artery of the right side. 
The right vein lies under the artery of the same side. The 
common iliac veins receive the ilio-lumhar veins, the vein of 
the left side receiving in addition the middle sacral vein. 

Inferior Vena Cava (fig. 182). — Cotjesb. mi.e inferior vena 
cava commences by the junction of the two common iliac veins 
on the right side of the fifth lumbar vertebra. It ascends on the 
right side of the aorta as far as the third lumbar vertebra, where 
it becomes separated from the aorta by the right crus of the 
diaphragm. It then passes upwards and forwards on the dia- 
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phragm in a deep groove on the posterior surface of the liver, 
and enters the thorax by piercing the central tendon of the 
diaphragm (fig. 185a). It is fixed firmly to its rigid foramen in 
the diaphragm. Its termination in the right auricle will be 
seen in the dissection of the thorax. 

Kblations. — In front, from above downwards, there lie : 
(1) The liver ; (2) foramen of Winslow ; (3) the second stage of 
duodenum and commencement of the third, head of pancreas, 
and commencement of portal vein ; (4) peritoneum and attach- 
ment of mesentery ; (5) the spermatic artery ; (6) the right 
common iliac artery. 

Behind : (1) The diaphragm and right crus ; (2) right 
splanchnic nerves and' sympathetic chain (fig. 177, p. 124) ; 
(3) right lumbar arteries ; (4) right renal artery ; (5) the lum- 
bar vertebrse and ligaments and origin of the right psoas muscle. 

In diseased conditions, the right kidney and supra-renal 
capsule may adhere to the inferior vena cava ; their removal 
naay then lead to its rupture. 

Teibutaeibs. — These have been already examined. From 
above downwards they are : 

(1) The ductus venosus in the foetus. 

(2) The hepatic veins. 

(3) The right supra-renal. 

(4) The phrenic. 

(5) The renal. 

(6) The right spermatic and ovarian. 

(7) The lumbar veins. 

Muscles and Fasciae of the Posterior Abdominal Wall. — 
There are four muscles in the posterior abdominal wall : (1) the 
iliacus, (2) the psoas, (3) the quadratus lumborum, and (4) the 
vertebral and arcuate origins of the diaphragm (fig. 183). Each 
of these muscles, like the other muscles of the body, has a 
sheath or capsule. To these sheaths special names have been 
given. That of the iliacus is named the iliac fascia ; that of 
the psoas, the psoas fascia, which by many is described as 
part of the iliac fascia. That of the quadratus lumborum 
forms the anterior and middle layer of the lumbar fascia 
(fig. 118, p. 3) ; that of the diaphragm has had no special name 
given to it, nor does it need one. A sheath only surrounds the 
free and unattached part of a muscle ; hence the attachments of 
the fascisB are determined by the attachments of the muscles. 
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The importance of these fasciae is purely surgical. The 
student will see, by looking at his part, that an abscess forming 
in the lumbar vertebrae, as is occasionally the case, may find its 



Fig. 183. — The sioscles and rAsci/E on the posteeiok wall of the abdomen. 
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way down the tubular sheath of the psoas muscle beneath 
Poupart's ligament into the thigh. 

The fascia of the psoas covers that muscle and is attached 
internally to the front of the spine and fibrous arches of the 
psoas muscle as far down as the upper part of the sacrum, 
where the attachment extends along the ala of the sacrum and 
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ilio-pectineal line. Superiorly it forms a thickened band, the 
Ugamentum arcuatum internum (fig. 183), from which fibres of 
the diaphragm take origin. Externally it becomes continuous 
with the fascia of the quadratus lumborum and the fascia of 
the iliacus. The fascia of the quadratus is thickened superiorly 
to form the Ugamentum arcuatum externum, and is continuous 
below with the ilio-lumbar ligament. 

The fascia of the iliacus is continuous with the fascia of 
the psoas, and is attached above and externally to the crest of 
the ilium and the outer half of Poupart's ligament. Beneath 
the inner half of Poupart's ligament, the combined fascia of 
the iliacus and psoas pass downwards to form with the fascia 
transversalis the femoral sheath (PI. XL). The disposition and 
attachment of this fascia readily explain why the pus in a 
lumbar abscess extends into the iliac fossa and then travels 
behind Poupart's ligament into the thigh, but is effectually 
prevented from entering the pelvis, by the attachment of the 
fascia to the brim of that cavity. 

Quadratus Lumborum (fig. 183). — Oeigin. Prom the 
posterior third of the inner lip of the crest of the ilium and the 
ilio-lumbar ligament. A few fibres on the anterior surface of 
muscle arise from the transverse processes of the third, fourth, 
and fiith lumbar vertebrae. 

Insertion. — -To the lower border of the last rib and the 
transverse processes of the upper four lumbar vertebrte. 

The muscle belongs to the intercostal series, and contains 
three sets of fibres, named according to their attachments : 
(1) Ilio-costal, (2) ilio-transverse, (3) costo-transverse. , The 
tips of the lumbar transverse processes represent ribs. 

Nerve Supply. — Anterior divisions of the twelfth dorsal, 
first and second lumbar nerves. 

Action. — It depresses and stays the last rib, thus giving 
a firm basis for the action of the lower costal origin of the 
diaphragm. It is a muscle of inspiration. It also acts as a 
lateral flexor of the spine. 

Eelations. — The outer margin and part of the posterior 
aspect of this muscle were exposed in the lumbar dissection 
(p. 7). In front of it lies the outer part of the infra-costal 
area of the kidney, the ascending and descending colon, and 
the peritoneum reflected from the meso-colon. The external 
arcuate ligament bridges over its costal attachment. 
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Ilio-psoas.— This is formed by two muscles which are 
distinct at their origin, but become fused below near their 
insertion (fig. 183). 

Iliaeus, — Obigin. From the iliac fossa and ala of the 
sacrum. 

Inseetion. — Into a depressed surface below and external 
to the lesser trochanter of the femur, and partly into the 
tendon of the psoas. 

The iliac fascia covers it. On it rest the caecum and ap- 
pendix on the right side, and the sigmoid colon on the left. The 
external cutaneous nerve crosses it, and the anterior crural 
nerve emerges between it and the psoas. 

Psoas Mag-nus. — Oeigin. (1) From the intervertebral 
discs and contiguous margins of the bodies of the vertebrae, ex- 
tending from the twelfth dorsal to the fifth lumbar ; (2) from 
the fibrous arches which stretch over the lumbar arteries as 
they lie on the sides of the bodies of the vertebrae, and (3) by 
fleshy slips from the anterior aspects of the transverse pro- 
cesses of the lumbar vertebrae. 

Insertion. — By a strong tendon into the lesser trochanter 
of the femur (see p. 198, Part I). 

The psoas parvus muscle (fig. 184, 4) lies in front of the 
psoas magnus, and is more frequently absent than present. It is 
a vestigial muscle. "When present it arises from the bodies of the 
last dorsal and first lumbar vertebrae, and is inserted by a long 
tendon into the ilio-pectineal line. The tendon at its insertion 
spreads over the brim of the pelvis in front, fusing with a tough 
fibrous ligament behind the ilio-pectineal eminence which may 
be used by surgeons to close the femoral ring. 

Nerve Supply. — From the second and third lumbar nerves. 
The twigs for the psoas come off within the muscle ; those for 
the iliaeus spring from the anterior crural nerve. 

Action. — The ilio-psoas acts on the thigh, flexing and 
rotating it outwards. If the thigh is fixed, it flexes the pelvis 
and spine forwards. If the caecum, appendix, or kidney is 
diseased, the pressure of the contracting muscles may elicit 
pain in them. In hip-joint disease the muscle is contracted, 
approximating the origin and insertion of the muscle. Hence, 
if the thigh be forcibly extended, the lumbar region of the 
spine is rendered more convex forwards. 

Eelationship to Nerves (fig. 184). — (a.) Close to the inner 
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edge of the muscle on the bodies of vertebras is the gangHated 
cord of the sympathetic (fig. 184, i). 

(b) Appearing on the surface of the psoas is the genito- 
crural nerve, dividing into its two branches (fig. 184, ii). 

(c) Emerging from under the muscle near the brim of the 
pelvis are the obturator nerve and lumbo-sacral cord (fig. 184, 25). 

Fig. 184. — The lumbak plexus. {Uirschfeld and LevcilU.) 




1 Kiglit KangUated cord of sympathetic. 2. Abaominal aorta. 3, 3 Last dorsal nerves, 
' 4 Psoas mrvus .5. Quadratus lumborum. 6. Psoas magiius. 7,7. Ilio-hypogastric 
nerves 8 IliacuS intemus. 9, 9. Ilio-inguinal nerves. 10. Lumbo-sacral nerves. 11, 11. 
Genito'-oniral nerves. 12. Gluteal nerve. 13. Iliac branch of iUo-hypogastrio nerve. 
U Sacral nlexns 15, 16, 16. External cutaneous nerves. 17. Transversalis abdominis. 19. 
ObliQuns intemus. 21. Obliquus externus. 23, 23. Anterior crural nerves. 26 25. Obturator 
nerves '7 27 Crural branch of genito-crural nerve. 29, Genital branch of genito-orural 
nerve.' sl.' External iliac artery. 33, External abdominal ring. 

{d) Piercing the outer border of the muscle the following 
nerves successively appear: last dorsal, iho- hypogastric, iho- 
inguinal, external cutaneous and anterior crural. 

Lumbar Plexus. — The following nerves enter into the 
formation of the lumbar plexus (fig. 148) : 

(a) A twig from the twelfth dorsal nerve. 

(b) The first, second, and third lumbar nerves. 

(c) A part of the fourth lumbar nerve. 
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Only the anterior divisions of these nerves enter into the 
formation of the plexus. 

The abdominal aorta, vena cava, common and external iliac 
arteries are to be removed. To expose the plexus the origin of 
the psoas muscle is to be detached from below upwards by the 
use of the handle of the scalpel. The plexus is imbedded in 
the origin of the muscle. 

Nerves derived from the Lumbar Plexus (fig. 184). — 

(1) The ilio-hypogastric (L. 1, sometimes also from D. 12). 

(2) The ilio-inguinal (L. 1, sometimes also from L. 2). 

(3) Genito-crural (L. 2, fibres from L. 1 or L. 3). 

(4) External cutaneous (L. 2, fibres from L. 1 or L. 3). 

(5) Anterior crural (L. 2, 3, 4). 

(6) Obturator (L. 2, 3, 4). The fibres of the lumbar nerves 
composing the obturator are ventral in origin (anterior) to 
those of the anterior crural. 

(7) Motor twigs to the quadratus lumborum (D. 12-L. 2) 
and psoas (L. 2-L. 3). 

The ilio-hypogastric and ilio-inguinal (fig. 184, 7, 9) are 
frequently combined together, forming a first lumbar nerve, 
with a ramification similar to the nerve above it, the twelfth 
dorsal. The nerves cross the quadratus lumborum behind 
the kidney. The ilio-inguinal, above the crest of tbe ilium, 
enters the abdominal wall. Its distribution to the skin of the 
scrotum and labium majus and its course through the inguinal 
canal have been already followed (fig. 132, p. 24). The ilio- 
hypogastric takes the same course as the twelfth dorsal. Its 
distribution to the skin and muscles of the lower part of the 
abdominal wall has been examined (fig. 132). 

The ge7iito-crural nerve (fig. 184, ii) emerges on the anterior 
and inner surface of the psoas, and passes downwards on the 
outer side of the iliac vessels. Its distribution has been followed 
to the cremaster (genital branch) and to the skin of the thigh 
below the middle third of Poupart's ligament (crural branch). 

The external cutaneous nerve (fig. 184, lo) emerges from the 
outer side of the psoas muscle, crosses the iliacus, and enters 
the thigh beneath the outer attachment of Poupart's ligament. 
It is a cutaneous nerve. 

The Anterior Crural Nerve (fig. 184, 23) supplies the skin 
on the thigh (antero-internal aspect), leg, and foot (inner aspect), 
and the extensor muscles of the knee and flexors of the hip. 
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It is formed in the psoas muscle ; it emerges at the outer 
border of the muscle ; it then lies on the iliac fascia and 
iliacus. It emerges beneath Poupart's ligament, ^ inch to the 
outer side of the femoral artery. Twigs from it supply the 
iliacus muscle. 

The Obturator Nerve (fig. 184, 25) is the motor nerve of 
the adductor muscles of the thigh and also supplies articular 
twigs to the hip and knee joints, with slight branches to the 
skin of the inner aspect of the thigh. In its course there are 
three stages : (1) lumbar ; (2) pelvic ; (3) crural. The crural 
stage has been already examined (p. 192, Part I). 

The lumbar stage lies in the origin of the psoas and 
between the inner border of the psoas and base of the sacrum. 
Here it lies with the ilio-lumbar artery, ascending lumbar vein, 
and lumbo-sacral cord. 

The pelvic stage (fig. 192, 13, p. 162) extends on the lateral 
wall of the pelvis from the ala of the sacrum to'the obturator 
canal, where the nerve enters its crural stage. On the lateral 
wall of the pelvis it lies beneath the peritoneum and above 
the obturator vessels. This part of its course will be again 
examined. In both the lumbar and pelvic stages, the nerve 
may be subjected to pressure from tumours or abscesses ; the 
pain is referred to the termination of the nerve in the thigh. 

Lumbo-sacral Cord (fig. 192, J2, p. 162). — The lumbo-sacral 
cord makes up a large part of the sacral plexus. It is formed 
by the fifth lumbar nerve, and half, sometimes more, sometimes 
less, of the fourth lumbar nerve — the nervus furcalis , which thus 
enters into the formation of both lumbar and sacral plexuses. 
The cord lies on the ala of the sacrum with the obturator nerve, 
and is overlapped by the inner border of the psoas muscle. 
The internal iliac artery and vein lie in front and superficial to 
it. The gluteal artery passes backwards between the cord 
and first sacral nerve (fig. 198, p. 171). 

Illo-lumbar Artery (fig. 203, p. 179).— This artery arises 
from the internal ihac or its posterior division, between the ala 
of the sacrum and the inner border of the psoas. It divides at 
once into iliac and lumbar branches. 

The iliac branch passes outwards beneath the psoas and 
ramifies in the iliac fossa, supplying the iliac muscle and 
bone, and anastomosing with twigs of the deep circumflex 
iliac and gluteal arteries. 
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The lumbar branch ascends beneath the origin of the psoas 
between the obturator nerve and lumbo-sacral cord. It suppHes 
the psoas, and sends spinal branches through the intervertebral 
foramina to the spinal canal and cord. It anastomoses v^ith 
the lumbar arteries and deep circumflex iliac. 

Ascending" Lumbar Vein (fig, 232, 22, p. 231). — The vein 
accompanying the lumbar branch of the ilio-lumbar — the 
ascending lumbar — ends below in the common iliac vein. It 
lies behind the psoas, joins above with a radicle of the vena 
azygos, and communicates with the lumbar veins. 

Radicles of the Azyg-os Veins. — The vena azygos 7najor 
(fig. 232, p. 231) commences in the right side of the abdomen by 
two radicles : one from the ascending lumbar vein, which may 
enter the thorax beneath the internal arcuate ligament, and one 
from the right renal vein, which enters on the right side of the 
aortic opening. The vena azygos minor commences by similar 
radicles on the left side. When the return of the blood 
through the inferior vena cava is obstructed, these communi- 
cations open up ; so do those in the anterior abdominal wall. 

Lig-aments in the Lumbar Region. — The psoas, ihacus, 
quadratus lumborum, and lumbar plexus are to be cleaned away, 
so as to expose the intervertebral foramina and the ligaments 
between the vertebrae, sacrum, and ilium. The arcuate 
ligaments are to be defined. The fourth and fifth lumbar 
nerves are detached as they emerge, and the lumbo-sacral cord 
thrown downwards. 

TlYie internal arcuate ligament (fig. 183) is a fibrous thicken- 
ing over the upper fibres of the psoas muscle. Internally it 
is continuous with the crus ; externally it is attached to the 
tip of the first lumbar transverse process. \t gives origin to 
diaphragmatic fibres, and is continuous with the psoas fascia. 

The external arcuate ligament spans the insertion of the 
quadratus to the twelfth rib. Internally it is continuous with 
the internal arcuate ; externally it is attached to the twelfth rib. 
It is continuous with the anterior sheath of the quadratus, and 
gives origin to arcuate fibres of the diaphragm. 

Inter-transverse ligaments and muscles will be seen between 
the transverse processes of the lumbar region. 

The ilio-lumbar ligament binds the tip of the fifth lumbar 
transverse process to the posterior part of the iliac crest 
(fig. 194, 2, p. 165). 
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The lumbosacral ligament binds the same processes to the 
base of the sacrum. Both these hgaments strengthen the bond 
between trunk and pelvis (fig. 194, 3, p. 165). 

The superior and anterior sacro-iliac fibres form part of the 
capsule of the sacro-iliac articulation (fig. 194, i, p. 165). They 
are composed of short transverse fibres passing between the 
alse of the sacram and ilium. When cut away, the ilio-sacral 
joint is laid open. 

The anterior common ligament of the spine receives the fibres 
of the crura of the diaphragm. It is attached to the borders of 
the vertebra and intervertebral discs ; it widens as it descends, 



Fig. 1H5. — The abdominal viscera below the diaphkaom. (Braune.) 

r 




1 CEsopliagus 2 Aorta 3. Inferior vena cara. 4, 4, Liver. 6. Pericardial portion of dia- 
phragm. G. Cardiac end of stomaoii. 7. Splenic flexure of colon. 8. Spleen. The roman 
numerals indicate the ribs and vertebra. 

and ends below in the fibrous tissue in front of the sacrum. 
Notice the wedge shape of the last lumbar vertebra and disc ; 
they give rise to the greater part of the lumbar curvature. 

The Diaphragm is a muscle of respiration, and its dissection 
therefore belongs to the dissectors of the thorax. Its relation- 
ships to the abdominal viscera are most important (fig. 185a) ; 
the structures passing between the thorax and abdomen per- 
forate it ; it forms the dome-shaped roof and a great part of 
the posterior wall of the abdominal cavity. It is therefore 
right that the dissectors of the abdomen should study it. To 
expose it more freely, divide the spine below the attachment of 
the crura at the third lumbar disc. 

II. L 
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Its relationship to the peritoneum is shown in fig. 153, 
p. 67, to the abdominal viscera in figs. 185 and 185a, and to 
the pleura and thoracic viscera in fig. 238, p. '243. 

The diaphragm is an arched musculo-tendinous partition 
between the thorax and abdomen (figs. 186 and 187). 

Oeigin. — It arises from (1) the sternum ; (2) costal carti- 
lages ; (3) arcuate ligaments ; and (4) vertebra?. It is inserted 
into a flattened trefoil central tendon. 



Fig. 185a. — The eelationships ok the abdominal surface of the diapheagm. 
ensiform proc. 




supra-rena 
renal 



crus 

3rd lumb. vert. 



The sternal portion consists of a couple of bundles of fibres, 
arising from the back of the ensiform cartilage and inserted 
into the anterior margin of the central tendon. 

The costal portion arises by fleshy bundles from the inner 
surfaces of the six lower costal cartilages. These interdigitate 
with the transversalis abdominis, and are inserted into the 
anterior and lateral margins of the central tendon. 

The vertebral portion (fig. 187) arises by two strong 
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tendon^, the pillars or crura, of which the right is the longer. 
The right crus arises frona the bodies of the three upper lumbar 
vertebrae and discs, the left extending only as far as the second 
vertebra. The muscular fibres from the crura pass upwards 
and forwards to the posterior border of the central tendon, the 
innermost fibres decussating in front of the aorta, which lies 
between the crura. These decussating fibres also embrace the 
oesophagus before they reach the central tendon (fig. 187). 

In the interval between the crura and the costal attach- 
ments, the diaphragm arises from two tendinous bands which 
arch over the psoas and 

quadratus lumborum ^lo- 186.— The thoracic subface of the 

, ,„ -,.,,-, DIAPHRAGM. IWUsOn.) 

muscles (fig. 185a). ^ 

The llgamentiivi ar- 
cuatum internum ex- 
tends from the body to 
the transverse process 
of the first lumbar ver- 
tebra, and is a thicken- 
ing of "the fascia of 
the psoas muscle. The 
ligamentum arcuatum 
externum stretches be- 
tween the transverse 
process of the first 
lumbar vertebra and 
the last rib, being the 
thickened upper portion 
of the fascia over the 
quadratus lumborum. 

The central tendon 
or aponeurosis, on the edge of which the muscular fibres end, 
occupies the highest level of the diaphragm and forms a plat- 
form on which the heart rests. The heart occupies the middle 
part: a lateral cornu or leaflet diverges backwards and out- 
wards in each lateral dome (fig. 187). 

Nerve Supply.— From the phrenic nerve. Twigs from 
the intercosta'.s also enter it. The phrenic is its motor 
nerve ; its branches perforate and are distributed on the under 
surface of the diaphragm. 

Blood Supply.— Inferior phrenic (froin the abdominal 




1. The lateral segments of tbe thoracic portion ; arising 
from 2, 2, the cartilages of the ribs ; and insertPd into 
3, the central tendon. The riglit segment is seen to 
be higher than the left. i. Tlie fascicnlus which arises 
from the ensiform cartilage. 5, 5. Lateral leaflets of 
tlie central tendon. 0. Opening for the inferior vena 
cava. 7. The cesophagns. 8. Tlie thoracic aorta. 9. 
The abdominal aorta. 10. The tendon of the right cms 
of the diaphragm : that of the left is seen immediately 
above on tlie lumbar vertebra. 11, 11. The psoas 
muscles. 
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aorta); superior phrenic (internal mammary) ; musculo-phrenic 
(internal mammary) ; twigs from the lower six intercostal 
arteries. 

Action. — Part of the central tendon of the diaphragm is 
fixed and rendered nea-rly immovable by (1) the attachment 
of the pericardinm, (2) mediastinal pleurse, (3) vense cavse 
(fig. 237, p. 240). These structures are bound below to the 
diaphragm, and above to the sternum and the deep cervical 

fascia of the neck. 

Fig. 187. — The abdominal aspect of thf, rpi i i. i i. 

DIAPHEAGM. {WilsOn.) ^ "-^ lalBial -p&TlS 

form the do me -like 
floor of the pleural 
cavities (fig. 186), 
which they enlarge by 
a combined downward 
and forward move- 
ment, thus causing the 
abdominal contents to 
descend in a similar 
direction. The costal 
and sternal parts, 
through their common 
points of origin, are 
continuous with the 
muscles forming the 
abdominal wall. The 
diaphragm is a muscle 
of inspiration ; the ab- 
dominal wall, of ex- 
piration. 

Opening's in the 
Diaphragm (fig. 187). 
Certain openings are found in the diaphragm for the trans- 
mission of the aorta, oesophagus, inferior vena cava, and some 
small vessels and nerves. 

(1) The aortic opening is mesial in position, and hes between 
the crura, opposite the twelfth dorsal vertebra. It transmits 
the aorta, vena azygos major, and thoracic duct. 

(2) The aso]phageal opening is surrounded by muscle 
and placed slightly in front and to the left of the aortic 
opening, at the level of the tenth dorsal vertebra. It trans- 




1. The central leaflet of tlie tciiilinous centre. 2. The left 
or smallest leaflet. 3. The right leaflet. 4. Fasciculns 
fi-om the ensiform cartilage. 5. Ligamentnm arcuatum 
externum of the left side. 6. Ligamentnm arcuatum 
internnm. 7. A small arched opening for the least 
splanchnic nerve (occasional). 8. Kight crns. 9. 
li'ourth lumbar vertebra. In. Left cms. 11. Aortic 
opening. 12. CEsophageal opening. 13. Opening for 
the inferior vena cava. 14. Psoas magnns passing 
beneath the ligamentnm arcuatum internnm. 15. 
Quadratns lumborum passing beneath the liganientum 
arcuatnm externum. l(j. Tip of last rib. 
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mits the oesophagus, pneumogastric nerves, and oesophageal 
arteries. 

(3) The caoal opening (foramen quadratum) is a little to the 
right and in front of the aortic opening, and lies in the central 
tendon, opposite the interval between its middle and right 
leaflets (fig. 187, i3). It is the highest of the three openings, 
and lies opposite the ninth dorsal vertebra and sixth costal 
cartilage at the right side of the sternum. 

(4) Between the sternal and costal portions of the diaphragm 
is a narrow hiatus through which the superior epigastric 
artery reaches the abdomen on each side (fig. 235, p. 237). In 
this opening the pleura and peritoneum are separated only by 
a thin layer of areolar tissue. 

(5) The splanchnic nerves pierce the crura, and the vena 
azygos minor passes through the left crus. The gangliated 
cord of the sympathetic issues from the thorax beneath the 
internal arcuate ligament. The branches of the phrenic nerves 
pierce the diaphragm to be distributed on its under surface 
beneath the peritoneum. The pleura and pericardium, with 
the lungs and heart, lie on the thoracic surface of the diaphragm 
(fig. 238, p. 243). In relation ,to its under surface are the 
peritoneum, liver, stomach, spleen, pancreas, kidneys, supra- 
renal bodies and inferior phrenic vessels (figs. 185 and 185a). 



DISSECTION VIII 
THE UROGENITAL REGION OF THE PERINEUM 

The scrotum, testes, and free part of the penis have alrejidy 
been examined in the male ; the external genital organs in the 
female (see Dissection V). 

The RECTAL PAET (rectal triangle) of the peiineum — that 
part lying behind a line drawn from the anterior border of one 
ischial tuberosity to the other — and the ischio-rectal fosstehave 
been dissected (see Dissection II). 

There now remain for examination the structures which 
lie in front, and fill up the interval of the pubic arch. They 
are situated in the ubogenital part (urogenital triangle) of 
the perineum. 

In the male the structures to he examined are (see Plates 
XXXIX, XLI, and fig. 189) : 
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(1) The root of the penis ; its attachment ; the vessels 

and nerves to the penis. 

(2) The urethra (membranous and bulbous stages). 

(3) The muscles of the urogenital perineum : 

(a) Bulbo-cavernosus (ejaculator urinaj). 

(b) Ischio-cavernosus (erector penis). 

(c) Transversus perinei. 

(d) Compressor (constrictor) urethrse. 

(4) Glands of Cowpier. 

(5) The triangular ligament. 

Deep to all these structures the prostate is situated, within 
the cavity of the pelvis and behind the symphysis pubis (fig. 
189, 8). The aim of the dissection of this region is to expose 
the perineal aspect of the prostate (Plate XLI, p. 158) and 
obtain a correct conception of the arrangement of structures 
between it and the surface of the perineum. As a surgeon, the 
student has to know accurately how to expose in tbe perineum 
every one of the structures just named. 

In the female the following structures are to he exposed 
(fig. 188):^ 

(1) Perineal attachments of the clitoris and bulbi vestibuli ; 

the blood vessels of the clitoris and bulbs. 

(2) The urethra. 

(3) Opening of the vagina. 

(4) Muscles of the urogenital perineum : 

(a) Ischio-cavernosus (erector clitoridis). 

(b) Bulbo-cavernosus (sphincter vaginae). 

(c) Transversus perinei. 

(d) Constrictor urethrse. 

(5) The glands of Bartholin. 

(6) The triangular ligament. 

THE UROGENITAL REGION OF THE FEMALE 

The width of the pubic arch and urogenital space is much 
greater in the female than in the male, to allow the passage of 
the child at birth. 

The Central Tendinous Point of the Perineum. — When the 
skin is removed from the perineal body (the wedge-shaped 
mass of tissue between the anal canal and vagina, see fig. 195, 
15, le, 17, p. 167), a fibrous point or septum will be found 
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between the anus and vulval cleft, at which four muscles are 
attached and through which they are partly continuous (fig. 
188, 14). Here the anterior end of the external anal sphincter, 
and the posterior end of the vaginal sphincter, are attached. 
The transversi perinei, extremely variable muscular slips, end 
on each side of the central tendinous point. These four 
muscles maintain and compress the perineum of the female. 

Fig. 188. — Dissection of the female peeineum. (Savage.) 




1. Pubes. 2. Clitoris. 3. Erector clitoridis. 4. Vestibule. 5. Bulbo-cavernosus muscle. 6. 
TJretiira.* 7. Superficial transverse musc'e. 8. Bulb of vestibule 9. Obturator internus 
mTiscle. 10. Vagina. 11. Levator ani muscle. 12. Gland of Bartholin. 13. Sphincter ani 
extemus. 11 The perineal body. 16. Gluteus maximus. 16. Anus. 



Sphincter Vag-inge (Bulbo-cavernosus) (fig. 188, 5).— 
Oeigin. From the central tendinous point or area of the 
perineum. 

Insertion. — The fibres form a loose wide band of scattered 
fibres on each side of the vulval cleft and opening of the vagina. 
They end on (1) the crura of the chtoris ; (2) fibrous tissue of 
the vestibule ; (3) over and around the opening of the urethra. 

Neevb Supply. — Deep perineal nerve. 

The skin, superficial fascia, nerves and vessels of the labia 
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majora and minora have to be reflected to expose the muscle. 
Beneath it He the bulbi vestibuli, erectile bodies corresponding 
to the divided corpus spongiosum (fig. 188^ 8). In the male, 
the corresponding muscle covers the bulb of the corpus 
spongiosum. The muscle becomes ruptured and partly de- 
stroyed in parturition. 

Transversus Perinei (fig. 188, 7).^-The transversus perinei 
passes on each side from the inner aspect of the ischial ramus, 
at the anterior end of the ischial tuberosity, to the central 
tendinous point. There may be deep and superficial bands. 
It may be well marked or absent. It is supplied from the 
superficial perineal nerves which cross superficially as they 
pass forwards (fig. 192, 42, 44, p. 162). 

Erector Clitoridis (Ischio-cavernosus) arises over the attach- 
ment of the crus of the clitoris to the inner aspect of the pubic 
arch (fig. 188, 3). It ends on the crus, forming a fibro-muscular 
sheet on it. The deep perineal nerve supplies it ; its action is 
slight. 

Perineal Nerves. ^The pudic nerve, which has already 
been dissected in the outer wall of the ischio-rectal fossa (Plate 
XLI), should be traced forwards and the following branches 
found : 

(1) Two superficial perineal nerves, external or posterior 
and internal or anterior (fig. 192, 42, 44). They arise in the 
anterior part of the ischio-rectal fossa, and end in the skin and 
mucous membrane of the labia and vulval cleft. 

(2) The dee]) perineal nerve (fig. 192, 46) supplies the 
urogenital muscles and ends in the vestibule. It also arises 
from the perineal division of the internal pudic nerve in the 
ischio-rectal fossa. 

(3) The dorsal nerve of the clitoris (fig. 192, 29) passes 
forwards between the layers of the triangular ligament, and 
ends in the bulb, crus clitoridis, mucous membrane of the 
glans, clitoris and vestibule. 

(4) The long pudendal branch of the small sciatic. It makes 
a semicircle an inch distant from the ischial tuberosity (fig. 
192, 31). It ends in the labia majora. 

Perineal Arteries. — The internal pudic artery gives off the 
following branches, which should be traced (see corresponding 
arteries in the male. Plates XXXIX, p. 14, and XLI, p. 158). 

(1) The superficial transverse perineal arises in the anterior 



THE UEOGENITAL REGION OP THE FEMALE 153 

part of the ischio-rectal fossa ; it ends in the perineal body 
(Plate XXXIX, p. 14). 

(,'2) The superficial perineal arises with the last and supplies 
the labia and walls of the vulval cleft. 

(3) The dorsal artery of the clitoris, the artery to the bulb, 
and the branch to the corpus cavernosum are small terminal 
twigs which arise from the pudic artery between the layers of 
the triangular ligament. 

The deep and superficial external piodic arise from the 
femoral artery. The dorsal vein of the clitoris ends in the 
vesical plexus (fig. 206, is, p. 183). 

Clitoris. — The corpora cavernosa of the clitoris are small 
fibrous tubes containing a small amount of erectile tissue. 
They diverge as they pass backwards, and end on the inner 
or crural impressions of the pubic arch (fig. 190). The point 
of insertion is marked by an evaginated tuberosity, the crural 
tuberosity. In the male both the impression and tuberosity 
are much larger, and afford a safe guide to the sexual character 
of a pelvis (fig. 190). 

The Gland of Bartholin is situated in the lateral wall of the 
vulval cleft, at the opening of the vagina (fig. 188, 12). It corre- 
sponds to the gland of Cowper in the male. Its duct, half an inch 
long, opens in the vulval cleft at the antero-lateral margin of 
the vagina. A pit frequently marks the point of opening. 
Both the gland and duct are hard to find in women who have 
borne children. 

The Bulbi Vestibuli (fig. 188, 8) are two oval masses of 
veins and erectile tissue situate one on each side of the vesti- 
bule under the labia minora and sphincter vaginae. They are 
placed on ,the surface of the triangular ligament, and represent 
the divided bulb of the corpus spongiosum of the male. 

Triangfular Lig-ament. — When the sphincter vaginae, trans- 
versus perinei, the perineal vessels and nerves, the bulbs, the 
crura clitoridis and muscles are cleared away, the triangular 
ligament is seen as a fibrous layer forming an ill-defined mem- 
brane round the urethra and mouth of the vagina and uniting 
them loosely to the pubic arch. Two layers are not dis- 
tinguishable. The ligament lies on the perineal surface of the 
levator ani and belongs to the sheath of that muscle. It 
strengthens the outlet of the pelvis. 

Female Urethra (fig. 195, 11, p. 167).— A catheter has 



154 THE UEOGBNITAL EEGION OF THE PEEINEUM 

already been passed into the bladder and the meatal opening 
on the vestibule examined (fig. 188, 6, p. 151). It is 1^ inches 
long, and can be forcibly dilated in life until it is big enough to 
take the fore-finger. The urethra is imbedded in the roof of 
the vagina. Crypts and glands occur in its mucous lining. A 
sphincter muscle (the constrictor urethrse) surrounds it. In 
front the sphincter fibres form loops over the urethra and 
bind it to the roof of the vagina (fig. 188). 

THE UROGENITAL REGION OF THE MALE 

Before commencing the actual dissection of this region, it 
is necessary to study a vertical section such as is shown in 
fig. 189, in order to note the relative position of the numerous 
structures in it. 

In a vertical section of the urogenital region of a male 
pelvis the following structures are seen (fig. 189) : 

(1) The oval section of the symphysis pubis and subpubic 
ligament (e). 

(2) The prostate surrounding the first (prostatic) stage of 
the urethra (8). The ejaculatory ducts open into it (25). The 
^yrostatic stage of the urethra is nearly vertical in the 
standing position. 

(3) The two layers of the triangular ligament, and the 
membranous stage of the urethra between them (1.5). The con- 
strictor itrethrcB surrounds this stage (13). The apex of the pro- 
state lies on the posterior layer; the thick fibrous capsule of the 
prostate unites and fuses with the deep layer of the ligament. 

(4) The hulb of the corpus spongiosum (u) surrounding the 
bulbous stage of the urethra, which, with the membranous 
and prostatic stages, forms nearly half a circle below and 
behind the symphysis pubis. The deep surface of the bulb 
adheres to the anterior layer of the triangular ligament ; its 
perineal surface is covered by the bulbo-cavernosus (ejaculator 
urinse). 

(5) CoUes's fascia (12), forming a covering for the urogenital 
region. It lies beneath the skin and subcutaneous tissue. It is 
continuous behind with the base of the triangular ligament 
and central point of the perineum (1.3). 

(6) The perineal body, a wedge-shaped mass of tissue in 
which the central tendinous point is situated. As seen in 
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section it separates the anal canal behind (17) from the bulb 
and triangular ligament and apex of the prosiate in front. 

There are also some points which should be examined on 
THE SUBPUBIC AECH (fig. 190). The width of the subpubic 
arch of the male should be noted ; it is less than in the 
female. 

(1) The pubic arch shows two internal borders, a prominent 
anterior and a less plainly marked posterior. To the posterior 



Fig. 189.— Semi-di.\geammatic section or the male peeinebm. 
(From Morris's ' Anatomy.') 




1. Mucous membrane of bladder. 2. Peritoneum. 3. Fascia transversalis. 4. Recto-vesical fascia. 
5. Fat in space of Eetzius. (i. Sj'mpbysis. 7. Pubo-prostatic ligament. 8. Anterior 
wall of prostate with capsule. 9. Dorsal vein of penis. 10. Septum pectiniforme. 11. 
Corpus spongiosum urethra;. 12. Fascia of Colles. 13. Deep transversus perinei and con- 
strictor urethrEe between superficial and deep layers of triangular ligament. 14. Cowper's 
gland. 15. Junction of deep and superficial triangular layers of ligament with fascia of 
Colles. 16. Sphincter ani. 17. Anal canal. 18. Sphincter ani. 19. Rectal portion of recto- 
vesical fascia. 20. Posterior wall of prostate with capsule. 21. Cavity of rectum showing 
one of Houston's valves. 22. Anterior wall of rectum. 23. Vasa deferentia and vesiculte 
seminales. 24. ' Middle lobe ' of prostate above the prostatic fissure. 25. Sinus pocularis in 
prostatic fissure. 26, Internal urinary meatus. 



border are attached the laj^ers of the triangular ligament, the 
obturator and anal fasciae (see fig. 199, p. 173) ; to the anterior 
border, the fascia lata and fascia of Colles. 

(2) The surface between these two borders gives attach- 
ment to the crura of the penis (corpora cavernosa) (fig. 190) ; 
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the points of attachment are marked by a tuberosity (crural 
tuberosity) and a wide everted impression (the crural im- 
pression). 

Dissection. — A median incision is made along the perineal 
raphe from the section of the crus penis in front to the anus 
behind. The skin is raised and removed. 

The sphincter aiii, or external sphincter, was already seen in 
the dissection of the rectal part of the perineum (Plate XXXIX, 
p. 14). It consists of a number of elliptical fibres which arise 
posteriorly from the tip of the coccyx and ano-coccygeal liga- 
ment, and having surrounded the anus are inserted into the 
central point of the perineum. Some of the deeper fibres 
blend with fibres of the levator ani. 

The central point of the perineum lies about an inch in 
front of the anus, and marks the point of confluence of certain 
muscles, viz. the sphincter ani behind, the accelerator urinse 
or ischio-cavernosus muscle in front, the transverse perineal 
muscles laterally, and the levatores ani on its deep or perineal 
surface (Plate XLI, p. 1-58). 

Superficial Fascia. — The superficial fascia of the anterior 
part of the perineum is arranged in two layers, a superficial 
fatty layer and a deep membranous layer. 

The superficial fatty layer is continuous with the superficial 
fascia of the adjoining regions ; behind, with the fat of the 
ischio-rectal fossa, laterally with the superficial fascia of the 
thigh, and anteriorly with the subcutaneous tissue of the 
scrotum. 

The deep layer, or fascia of CoUes, is membranous in 
structure and is attached laterally and behind, but in front is 
continued uninterruptedly into the dartos tissue of the scrotum 
and Scarpa's fascia of the groin (fig. 130, p. 2'2). Posteriorly 
it winds over the surface of thetransversus perinei muscles to 
be attached to the posterior border of the triangular ligament 
(fig. 189, 15). Laterally it is attached to the rami of the ischium 
and pubis, external to the erector penis muscle. Its deep surface 
covers over the urogenital triangle containing the bulb and the 
superficial perineal muscles, and forms a ' superficial perineal 
pouch' (Plate XLI). The deep boundary of the pouch is 
formed by the triangular ligament. 

This pouch is partially subdivided by the median attach- 
ment of the deep surface of the fascia of Colles to the sub- 
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jacent bulb of the urethra. This attachment is deficient in 
front of the bulb, so that the two lateral parts of the pouch 
communicate. The attachments of the fascia of Colles ex- 
plain why urine, extravasated from the urethra in front of the 
triangular ligament, passes forwards under the dartos tissue of 
the scrotum and subcutaneous tissue of the penis to reach the 
front of the pubis and anterior abdominal wall, where it 
accumulates between the superficial fascia and the abdominal 
muscles. The fascia of Scarpa prevents it passing to the thigh 
(fig. 130, p. 22). The fluid is prevented from reaching the 
ischio-rectal fossa, or inner side of the thigh, by the attachment 
of the fascia of Colles to the posterior border of the triangular 
ligament and the ischio-pubic rami (Plate XLI). 

The superficial perineal pouch (fig. 189) contains (1) the 
bulb, covered by (2) the bulbo-cavernosus ; externally on each 
side is (3) the crus penis, covered by (4) the ischio-cavernosus. 
(5) The transversus perinei muscle lies within its posterior 
fornix. 

The ischio-cavernosus, bulbo-cavernosus, and transversus 
perinei bound between them the superficial j^erineal triangle 
(Plate XLI), the floor of which is formed by the triangular 
ligament. Passing forwards in the pouch are the superficial 
perineal vessels and nerves. 

Superficial Perineal Vessels and Nerves (Plates XXXIX, 
p. 14, and XLI). — The superficial perineal arteries, one or two 
in number, are derived from the internal pudic artery as it lies 
in Alcock's canal. They pass forwards and reach the anterior 
part of the perineum by piercing Colles' fascia near the posterior 
border of the triangular hgament. They then pass usually over 
the transversus perinei muscle, and, having supplied branches to 
the superficial perineal muscles, are distributed to the integu- 
ment of the perineum and scrotum. 

The superficial transverse permeal artery is a small branch 
of the internal pudic, which ramifies on the superficial surface 
of the transversus perinei muscle (Plate XXXIX, p. 14). 

The superficial and deep external pudic arteries were traced 
from the femoral artery to the scrotum and perineum in the 
dissection of the thigh. They anastomose with the branches 
of the internal pudic. 

Nerves to the Skin of the Perineum and Scrotum.— 
These are : 
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(1) Inguinal branches of the iho-inguinal to the scrotum in 
the inguinal region (from first lumbar, see fig. 184, 33, p. 141). 

(2) Pudendal branch of the small sciatic (from third sacral) 
(fig. 192, 31, p. 162). 

(3) Two superficial perineal nerves from the pudic (from 
third and fourth sacral). 

The superficial perineal nerves, two in number, internal 
or anterior (fig. 192, a), and external or posterior (fig. 192, 42), 
are branches of the perineal nerve, which is derived from the 
pudic nerve in the anterior part of the ischio-rectal fossa. 
Having pierced the posterior part of the fascia of Colles, they 
pass forwards in the superficial perineal pouchy and supply the 
skin over the anterior part of the perineum. Some long, 
branches, the long scrotal nerves, reach forwards to the skin of 
the scrotum (Plate XXXIX, p. 14). The external branch com- 
municates with the long pudendal and inferior haemorrhoidal 
nerves. 

The long pudendal nerve, a branch of the small sciatic 
(fig. 192, 31), appears from underneath the gluteus uiaximus, and 
passes forwards and inwards on the hamstring muscles about 
one inch and a half in front of the tuberosity of the ischium. 
It supplies the skin in the anterior part of the perineum, and 
communicates with the external superficial perineal nerve. 

Superficial Perineal Muscles (Plates XXXIX and XLI).— 
The superficial perineal muscles are the bulbo-cavernosus, the 
ischio-cavernosus, and the transversus perinei. They are now 
to be carefully cleaned, but without some knowledge of the 
arrangement of the root of the penis their disposition will not 
be understood. 

It should be remembered that the three parts of the penis, 
viz. the corpus spongiosum and corpora cavernosa, are pro- 
longed backwards into the perineum (fig. 150c, p. 59), form- 
ing the root of the penis. The corpus spongiosum passes to 
the surface of the triangular ligament and becomes enlarged, 
forming the lulh, which receives the membranous portion of 
the urethra as it pierces the triangular hgament (fig. 189). The 
corpora cavernosa diverge from each other along the ischio- 
pubic rami and become more fibrous in character, forming the 
tendon-like crus penis on each side; this is attached to the con- 
joined rami of the ischium and pubis. The bulbo-cavernosus 
clothes the bulb and adjacent part of the root of the penis ; the 
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ischio-cavernosus lies over the cms penis ; these form the sides 
of the SUPERFICIAL PBEiNBAL TBiANGLB whose base is formed 
bj' the transversus perinei (Plate XXXIX, fig. 2, b, d, e, p. 14). 
The ejaeulator or, accelerator urinse, or bulbo-cavernosus, 
arises from the central point of the perineum and from a 
median raphe extending forwards over the bulb. Its fibres 
pass over the sides of the bulb. The posterior fibres are in- 
serted on the surface of the triangular ligament. The middle 
fibres, forming the greater part of the muscle, encircle the bulb 
of the corpus spongiosum and meet in a fibrous expansion on 
its dorsal surface. The anterior fibres form a V-shaped loop 
which surrounds the root of the penis (corpora cavernosa and 
corpus spongiosum), and are inserted into a thin aponeurosis 
on the dorsal surface of the penis (Plate XXXIX, p. 14). 

Neevb Supply. — From the deep perineal branch of the 
internal pudic (fig. 192, 46). 

Action. — It expels the contents (urine, semen) from the 
bulbous part of the urethra. 

The erector penis, or ischio-cavernosus, arises from the 
ischial tuberosity immediately behind the crus penis. It termi- 
nates in a fibrous aponeurosis which gradually becomes lost on 
the surface of the crus (Plate XXXIX, p. 14). The muscle is 
largely fibrous. 

Nerve Supply. — Prom the deep perineal branch of the 
internal pudic. 

The transversus perinei arises from the inner surface of 
the anterior part of the ischial tuberosity and is inserted into 
the central point of the perineum (Plate XXXIX, p. 14). Its 
arrangement is irregular, and its borders often ill-defined. 
Deep and superficial strands may be recognised. It elevates and 
stays the perineal body. The deep perineal nerve supphes it. 

The deep perineal nerve, which supplies the muscles of 
this space, arises from the perineal division of the internal pudic 
(fig. 192, 46, p. 162). It leaves Alcock.'s canal and enters the 
muscular triangle of the perineum beneath the transversus 
perinei. In the triangle it sends branches to the muscles and 
also to the bulb and bulbous part of the urethra. 

Triang-ular Lig-ament of the Perineum. — To expose this 
structure (Plate XXXIX, fig. 2, l, p. 14), which is already in 
view in the floor of the muscular triangle, the following struc- 
tures, including the root of the penis, have to be cut away : 
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(1) The ischio-cavernosus muscle and the attachment of 
Colics' fascia to the anterior margin of the ramus of the pubis. 

(2) The crura of the penis — the posterior ends of the 
corpora cavernosa — are thus exposed. They are to be ele- 
vated by a chisel from the crural impressions of the rami and 
examined. 

(3) The bulbo-cavernosus is removed and the bulb exposed 
(Plate XL I, B). 

Fig. 190. — The tkiangulae ligament .and isipkessions for the ceuea of the 
penis on the pubic aech. 
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(4) The bulb (posterior dilated end of the corpus spongio- 
sum) is tO' be detached, but the part attached to the triangular 
ligament around the urethra is to be left. Structures (1) to 
(4) make up the root of the penis. 

(5) Colles' fascia, the transverse perineal muscles and peri- 
neal vessels, are to be removed. 

The anterior surface of the triangular ligament is thus 
exposed (fig. 190). It is seen to be a slight membranous 
structure filling up the triangular interval of the subpubic 
arch. From apex to base, it is about If inches ; its base is 
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about the same in width. The base is prolonged into a point 
which ends in the central tendon of the perineum. The 
structure which the student now exploires has probably not the 
definite layers and sharp borders he expected to see ; the actual 
structure never fulfils the expectation raised by the description. 
Nevertheless, the triangular ligament is a definite and important 
structure. 

Between the apex of the triangular and subpubic ligaments 
is an interval through which the dorsal vein of the penis 
passes to the pelvis. Below the interval there is a band of 
transverse fibres — the transverse perineal ligament (fig. 190). 

Fici. 191. — The coxstiiictok ukethe/e and subpubic ligaiient. 
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Constrictor (Compressor) Urethrae. — To understand the 
nature of the triangular hgament a true conception of the con- 
strictor urethras muscle must be formed (fig. 191). This muscle 
is made up of three sets of fibres. The upper and lower 
transDerse fibres stretch across the subpubic angle from the 
posterior border of one ramus to the posterior border of the 
other. They cross above and below the membranous part of 
the urethra. Antero-poste.rior fibres pass towards the sym- 
physis. The third set is composed of deep circular fibres 
which surround the membranous urethra, and act as a sphincter, 
preventing the exit of urine. The muscle is supphed by the 
deep perineal nerve. This muscle, Hke every muscle in the 
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body, has a fibrous sheath ; the anterior wall of the sheath 
forms the anterior layer of the triangular ligament ; the posterior 
wall forms the deep layer of the triangular ligament. It is in 
contact and continuouslwith (fig. 189) three other sheaths : U) 
the capsule of the prostate gland, {'2) the sheaths of the levator 

Fig. 192. — The nerves of the perineum, (llirschfeld and LeveilU.) 

3j=. 2 




27 23 31 3i 



1. Abdomiual aorta. 2. G-augluitetl covd of sympathetic (left side). 3. Geuito-crural iioi've. 4. 
Left common iliac artery. 5. Right common iliac artery. 6. Left liimbo-sacral cord. 
7. Psoas muscle. 8. G-angliated cord of sympathetic (right side). 9. Internal iliac artery 
(cut). 10. Gluteal artery (cut). 11. llight external iliac artery. 1:?. Hight lumbo-sacral 
nerve. 13. Obturator nerve. 14. !First sacral nerve. 15. Gluteal nerve. 16. Pyriformis 
of left side (cut). 17. Obturator artery. 18. Second sacral nerve. 19. Obturator internus. 
20. Pyriformis of right side. 21. Nerve to levator aui. 22. Sacral plexus. 23. Levator ani 
(cut). 24. Third sacral nerve. 25. Bulb of urethra covered by accelerator urinje. 26. Nerve 
to obturator internus. 27. Transversus perinei. 28. Fourth sacral nerve. 29. Dorsal nerve 
of penis. 30. Visceral branches (cut). 31. Inferior pudendal nerve. 32. Fifth sacral nerve. 
33. Small sciatic nerve. 34. Coccygeus muscle. 36. Sixth or coccygeal nerve. 38. Tnterual 
pudic nerve. 40. Inferior hEemorrhoidal nerve. 42. Posterior superficial perineal nerve. 
44. Anterior superficial perineal nerve. 46. Deep perineal nerves to bulb and muscles. 



ani and (3) of the obturator internus muscles (see also fig. 199, 
p. 173). The sheaths of these four structures — constrictor 
urethrse, levator ani, obturator internus, and prostate — are 
continuous, and any separation is artificial. 

The anterior layer is now removed, and the constrictor 
urethrae examined. The following structures lie between the 
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layers of the triangular ligartient and perforate either one or 
both layers (fig. 193) : 

(1) The constrictor urethras muscle, between the layers. 

(2) The membranous urethra ; it perforates both layers 
(fig. 189). 

(3) The dorsal vein of the penis (fig. 189) pierces above both 
layers below the symphysis and subpubic ligament. It ends in 
the prostatic plexus. 

Fig. 193. — DiAGnAM of the stkuctuees between the two layers of the 

TKIANGULAB LIGAMENT. 
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(4) The g-lands of Cowper (figs. 189, 193) are two in 
number, one on each side. Although of the size of a pea, 
they are hard to find. They lie amongst the posterior (lower) 
transverse fibres of the constrictor urethrae, on each side 
of the middle line deep to the bulb and anterior layer of the 
triangular hgament. The artery to the bulb passes inwards in 
front of (above);them The ducts perforate the anterior layer of 
the ligament behind the urethra and open in the commence- 
ment of the bulbous part (fig. 209, p. 190). 
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(5) The terminal stage of the internal pudic artery (Plate 
XLI) pierces the base, and passes forwards between the layers of 
the ligament. It perforates the anterior layer to form the dorsal 
artery of the penis. In its course forwards it gives off a large 
branch to the corpus spongiosum. It is named the artery to the 
Ijulb, and is liable to injury in deep operations on the perineum. 
Another branch ends in the corpus cavernosum (Plate XLI). 

(6) The terminal part of the pudic nerve (fig. 193) . It follows 
the same course as the artery. It gives branches to the bulb, 
corpus cavernosum, and ends as the dorsal nerve of the penis. 

(7) Beneath the deep layer of the triangular ligament lies 
the prostate (see Plate XLI, fig. 2) . 



DISSECTION IX 
THE PELVIS AND ITS VISCERA 

The following structures, which were followed in the dis- 
section of the abdomen down to the pelvis, should be again 
recognised : (1) The ureter, crossing the brim at the termina- 
tion of the common iliac artery ; (2) the sigmoid colon to its 
junction with the rectum; (3) the internal iliac vessels and 
middle sacral ; (4) the hypogastric plexus and sympathetic 
gangliated cord ; (5) the obturator nerve and lumbo-sacral 
cord ; (6) the ovarian vessels and round ligament of the uterus 
in the female ; (7) the vas deferens in the male. 

The terminations of these structures in the pelvis and the 
pelvic viscera are now to be examined. The arrangement and 
structures of both male and female will be described and the 
student must read and examine each, for the bodies in the 
room provide material of both sexes, whatever be the one he 
has before him for examination. 

The genital organs of both sexes should have his special 
attention, for they, unfortunately, will require much of his 
attention in after-life. In the male, especially, he should note 
what can be felt and examined per rectum (fig. 208a) , and in 
the female the parts accessible from the vagina (figs. 195 and 
197). This he can do in the course of dissection. He must 
remember that coils of the small intestine occupy the vacant 
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space of the pelvic cavity. He must study the effects produced 
by distension of the bladder, rectum, and uterus ; where and how 
they will present themselves for palpation under such circum- 
stances. Further he should keep in mind that the pelvis of 
the female has to allow the passage of the child at birth. 

Boundaries of the Pelvis. — These must be studied on a 
dried pelvis with ligaments attached, along with the part 
(fig. 194). The muscles of the thigh and abdominal walls must 
be carefully cleaned away at their attachments to the pelvis, if 
this has not been done already. 

The inlet or brim is formed by the base and anterior alar 
borders of the sacrum, ilio-pectineal line and pubic crest 

Fig. 194.— The pelvis and its ligameni.s. (Sapjpey.) 



1. Lower part of anterior common ligament of vertebree. 2, Ilio-luiilbar ligament. 3. Lumbo- 
sacral or sacro-Tortebral ligament. 4, 4. Anterior sacro-iliac ligament. 6, 5. Great sacro- 
sciatic ligament. 6. Small sacro-sciatic ligament. 7. Pibro-cartilage of symphysis', 

(fig. 194). The psoas muscles, common and external iliac 
vessels, lie on and deepen the brim (fig. 203, p. 179). The 
conjugate diameter is the distance in the middle line from the 
promontory of the sacrum to the symphysis pubis ; the trans- 
verse diameter, the width of the brim at its widest part, is 
nearly an inch more than the conjugate. 

The outlet is formed by : (1) The subpubic arch and sub- 
pubic ligament ; (2) the ischial tuberosities ; (3) the great 
sacro-sciatic ligaments with the tip of the coccyx between them. 
The outlet, which bounds the perineum, is diamond-shaped. 

The pelvic wall is much deeper behind, where it is formed by 
the anterior surface of the sacrum, than in front, where it is 
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formed by the symphysis pubis and body of the pubis. The 
OS innominatum, below the hue of the brim, forms its deep lateral 
wall. The obturator foramen is closed by the obturator 
membrane. The small sacro-sciatic ligaments and pyriform 
muscle fill up the interval formed in the lateral wall by the great 
sacro-sciatic foramen. One of the muscles of the thigh, the 
obturator internus, arises within the pelvis, and this, with its 
sheath, the obturator fascia, plays an important part in forming 
the inner lining of the antero-lateral wall of the pelvis (fig. 199, 
p. 173). It will be examined presently. 

The floor of the pelvis is formed by three muscles and their 
sheaths (fig. 200, p. 174) ; first and most, the levator ani, secondly 
the coccygeus, and thirdly the constrictor urethras. An under- 
standing of the attachments and disposition of these three 
muscles, and of the obturator internus, is the first essential if 
the student would have a clear conception of how the pelvic 
viscera are fixed and contained. Some dissection, however, 
is necessary before they can be examined. The peritoneum, 
too, must be examined. 

Dissection. — To allow a more free access to the cavity of 
the pelvis, a horizontal section is to be made by a saw, along 
the brim of the pelvis (fig. 200, p. 174). The edge of the brim, 
with the iliac fossee and base of the sacrum, are to be cut away. 
Care must be taken not to let the saw sink to the level of the 
great sacro-sciatic notch, otherwise the sacrum will become 
detached. 

Pelvic Peritoneum.— It is composed of the following parts: 

(1) Eectal. (3) Uterine. 

(2) Vesical. (4) Parietal. 

(1) Rectal. — The first stage of the rectum (fig. 195) is com- 
pletely enclosed by peritoneum ; the meso-rectum is attached 
in front of the upper three vertebrae of the sacrum, towards 
their left side. At their sacral attachment, the layers of the 
meso-rectum open out and become continuous with the parietal 
peritoneum covering the sacrum and lateral pelvic walls. The 
rectal peritoneum, which is firmly attached, covers less and less 
of the rectum as it goes down ; the second stage of the rectum is 
only covered in its upper half, and only on the anterior surface 
of that half. 

(2) Vesical. — The empty bladder presents a flat triangular 
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upper or abdominal surface, which becomes convex and ascends 
ni the abdomen when the bladder is full (fig. 214, p. 197). The 
apex of the abdominal surface is at the pubis, the base^behind. 

Fig. 195. - Section of the temale pelvis. [After Henle.) 




1. Sympliysi.'^. 2. Peritoneum. 3. Tesica] wall. 4. Cavity of bladder. 5. Prevesical fat. 6. Dorsal 
vein. 7. Clitoris, 8, Deep traiisversas perintei. 9. Labium majus. 10. Unstriped muscular 
fibre. 11. "Urethra. 12. Labiuui minus. 13. TJustriped muscular fibre. 14. Vaginal orifice. 
15. Vessels. 16. Part of e.xtenml sphincter ani. 17. Internal sphincter ani. 18. Auus. 
19. Internal .sphincter ani. 20. External sphincter ani. 21. Vagina. 22. Anterior lip. 
2-S. Posterior lip of os uteri. 24. Kecto-cocej'geal muscle. 25. Coccyx. 26. Rectum. 
27. Utem-. 

The peritoneum covers and is firmly adherent to this surface. 
From the margins of the apex the peritoneum is reflected on the 
urachus to the anterior abdominal wall above the symphysis. 
The peritoneal fold thus reflected 'on the urachus forms the 
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anterior false ligament or urachal fold of the bladder. It is 
attached by loose sub-peritoneal tissue to the upper border of 
the symphysis and the abdominal wall. The surgeon avails 
himself of its loose attachment in removing stones from the 
bladder by the siipra-pubic operation (fig. 208a). 

From the lateral margin of the peritoneal or abdominal 
surface of the bladder, the peritoneum is reflected on loose 
sub-peritoneal tissue to the lateral wall of the pelvis and over 
the obliterated hypogastric arteries. These lateral reflections 
form the lateral false ligaments of the bladder. In the female 
they are continuous behind with the broad ligament of the 
uterus (fig. 197) . The vesical peritoneum turns round and covers 
the posterior edge of the base of the bladder. In the female it 
passes from the posterior margin of the base of the bladder 
to the neck of the uterus (fig. 195) ; in the male it becomes 
continuous with the rectal peritoneum at the bottom of the 
recto-vesical pouch (fig. 208a, p. 188). 

PosTBBioE False Ligaments of the Bladdeb (Eecto- 
VESiCAL Folds). — These exist only in the male. They are folds 
of peritoneum reflected from the lateral angles of the triangular 
abdominal surface of the bladder to the postero-lateral wall 
of the pelvis. On the wall of the pelvis the peritoneum of 
the posterior false ligaments becomes continuous with the 
parietal peritoneum. In front they are continuous with the 
lateral false ligaments. The vas deferens descends beneath 
the lateral parietal peritoneum and crosses over the ureter 
within the parietal attachments of the posterior false ligaments 
(fig. 207, A, p. 185). 

(3) Uterine (fig. 195). — The peritoneum adheres firmly to 
the uterus. It covers the fundus, the anterior surface of the 
body and upper part of the cervix, and becomes continuous with 
the vesical. It covers the posterior aspect of the body and 
cervix and half an inch of the posterior wall of the vagina. 
There it becomes continuous with the rectal and forms the 
bottom of Douglas's pouch. This, it will be seen, can be tapped 
and examined from the vagina. 

Broad Ligaments of the Uteeus (fig. 196). — The 
peritoneum does not cover the lateral margins of the uterus. 
There the visceral uterine peritoneum is reflected to the lateral 
wall of the pelvis as a deep fold to which the name of broad 
ligament is given. It supports the uterus and appendages and 
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conveys the uterine vessels and nerves. The anterior Imjer of the 
broad hgament is shallow and becomes continuous in front with 
the lateral false ligament of the bladder. The anterior layer is 
raised by the ruund ligament of the uterus as it proceeds to 
the mternal_ abdominal ring (fig. 197). The posterior layer 
is deep; it is wide at its upper free margin, in which the 
Fallopian tithe is contained ; below it ends between the neck 
of the uterus and the lateral pelvic wall in an angle. The 

Fig. inc.- The broad ligament of the uterus ekom behind. 
(From Morris's ' Anatoviij.') 
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ovary is attached to the posterior layer of the broad ligament 
as that layer is reflected backwards on the lateral wall of the 
pelvis. The round ligament of the ovary, which connects it to 
the uterus, raises the posterior layer into a slight fold. 

The ovarian vessels enter the two layers of the pelvic 
attachment of the broad ligament. As they cross the brim 
and enter, they give rise to the ovario-pelvic or infundihulo- 
pelvic fold (fig. 197). 
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The ureter courses down beneath the parietal peritoneum 
on the lateral pelvic wall, and enters the lower or cervical part 
of the broad ligament (fig. 197). 

There is an abundance of loose connective sub-peritoneal 
tissue between the layers of the broad ligament. Indeed, only 



Fig. 197. A vertical SJiCTION of the BEOAD ligament of the UTEEUS, SHOWIN(i 

THE KEFLKCTIOX OF ITS AXIEEIOK AND POSTEEIOE LAYEES ON THE LATEEAL WALL 
or THE PICLVIS. 
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the visceral pelvic peritoneum is firmly attached. The reflec- 
tions of the parietal peritoneum to the viscera are looselj^ 
bound and can be easily displaced in operations. The pelvic 
sub-peritoneal tissue is of great pathological interest, for in it 
inflammations are liable to occur, and the student will see how 
easily pus may spread beneath the peritoneum in the lateral 
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walls of the pelvis and mount upwards to the iliac fossse and 
inguinal regions. The tissue in the cervical part of the broad 
ligament can be palpated from the vagina. 

Utero-saceal Ligament (fig. 197). — Behind the broad 
ligament, and continuous with its posterior layer, this fold of 
peritoneum will be seen reflected on each side from the cervix 
of the uterus to the lateral wall of the pelvis and the sacrum. 
It contains within it non-striated muscular fibres. It supports 
and fixes the titerus. 



Fig. 198. — Diage.\m of the ov.\eian tiiungle. 
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(4) Parietal. — The parietal peritoneum covers the lateral 
and posterior walls of the pelvis. On the sacrum it is continuous 
with the meso-rectum and covers the three upper sacral 
vertebra, sacral vessels and upper sacral nerves and gangha, 
and upper part of the pyriformis. On the lateral wall it is 
continuous with the ligaments of the uterus in the female and 
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false ligaments of the bladder in the male. Laterally it covers 
the internal iliac vessels, ureter, vas deferens, and obliterated 
hypogastric arteries. The ureter lies on the internal iliac 
artery. 

Ovarian Triang-le (fig. 198). — On the lateral wall, the 
parietal peritoneunr covers a triangle of some importance. 
The apex of the ovarian triangle lies between the internal and 
external iliac arteries ; the external iliac artery forms its upper 
boundary ; the internal iliac artery and ureter form the lower 
or posterior boundary. The pelvic attachment of the posterior 
layer of the broad ligament forms its anterior boundary or base. 
The ovary lies on the peritoneum over this triangle (fig. 197). 
Occasionally the peritoneum over it is found depressed into a 
well-marked fossa — the fossa ovarii. 

The student is now to return to the formation of the pelvic 
walls and floor. 

Obturator Internus. — It is not possible for him at this stage 
to completely expose this muscle. The origin of the muscle 
should be marked out on a dried pelvis and its position in the 
lateral wall of the pelvis thus studied. Its insertion, nerve 
supply, and action are described in the dissection of the thigh. 
It arises from the inner surface of the obturator membrane, 
from the bony margin of the obturator foramen and from the 
surface of the hip-bone above and behind the foramen, as far as 
the great sacro-sciatic notch and ilio-pectineal line (fig. 124). 
Leaving the pelvis by the lesser sciatic foramen, it winds sharply 
round the ischium at its exit from the pelvis. It is smooth 
and tendinous on its deep surface, which glides over the cartilage 
covering the lesser notch on the ischium. A bursa intervenes. 

Obturator Fascia (fig. 199). — The pelvic surface of this 
muscle is furnished with an extremely strong sheath, the 
obturator fascia. The fascia is attached at the circumference 
of the origin of the muscle, viz. (1) along the brim of the 
pelvis, (2) to the lower margin of the obturator canal, (3) to the 
posterior or inner margin of the pubic arch and ischial tuber- 
osity, (4) to the margins of the small sacro-sciatic foramei] 
where the tendon escapes, (5) to the anterior margin of the 
sacro-sciatic notch. The sheath or fascia is only developed on 
the pelvic aspect of the muscle ; on its attached surface, the 
sheath is formed by the pelvic periosteum and obturator 
membrane. 
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White Line (fig. 199).— When tlie peritoneum and snl.- 
peritoneal tissue are picked off, the lateral pelvic wall and the 
obturator fascia exposed, a white fibrous thickening (the white 
line) on the fascia will be seen running from the posterior 
aspect of the pubis to the ischial spine. Near it the levator 



Fig. 199.— Thf, om-uiiATOE i-asoia. {After P. Thompson.) 




fas. orig. of lev. ani 
covering obt. fasci 



position of white line 



obt. canal 



lev. ani 



recto-vesic. fas 



obt. fascia 
(perin. part) 

isch. tub. 



anal fas 



ani arises. The white line divides the obturator fascia into two 
parts : a part above the white line, stq^ra-linear, and a part below 
the white line, infra-linear or perineal. The infra-linear 
part was already seen, and may again be examined, in the outer 
wall of the ischio-rectal fossa (fig. 12G, p. 13). It lies outside 
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the floor of the pelvis, which is formed mainly by the levatores 
am'. The obturator fascia forms part of the pelvic fascia. 

Pelvic Floor.— The structures entering into its formation 
on each side are (fig. 200) : 

(1) Levator ani and its sheath (fig. 200, i). The sheath is 
composed of two layers — the recto-vesical fascia on the pelvic 
surface of the muscle, and the anal fascia on the perineal sur- 
face (fig. 201). (P. Thompson.) 

(2) The constrictor urethrte and its sheath, the triangular 
ligament (fig. 191, p. 161). 

Fig. 200. — The I'Lonii of ^'he eemale pelvis. (Savage.) 




1. Symphysis pubis. 2. Section of bladder. 3. Section of vagina. 4. Levator ani muscle. 5. 
Obturator vessels. G. Obturator internns muscle. 7. Section of rectum. 8. Cnccygeus 
muscle. 9. ' White line ' of pelvic fascia, 10. Sciatic and pudic vessels and nerves. II. Lesser 
sacro-sciatic ligament. 12. Front of sjicrum. 13. Pyrifoi-mis muscle. 

(3) The coccygeus muscle and its sheath. The coccijgrjis 
is a thin triangular muscular sheet, lying in the same plane as 
the levator ani (fig. 200, 8). It arises from the inner as]3ect of 
the ischial spine and is inserted to the side of the coccyx and 
lowest piece of the sacrum. 

The floor is a funnel-shaped fibro-muscular diaphragm, sus- 
pended from the sides of the pelvis and stretching across the 
outlet of the pelvis (fig. 201). It sustains the pelvic organs. 
The anal canal, the urethra, and in the female the vagina, per- 
forate the floor and open on the perineum (fig. 200). 
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Levator Ani. — Tliis muscle, which, with its sheath, forms 
with the muscle of the opposite side the greater part of the 
pelvic floor, is the key to the arrangement and relationships of 
the pelvic viscera. With the help of preparations and the use 
of the dried pelvis, the student should try to form a true concep- 
tion of this muscle before he actually commences its dissection. 

Oeigin and Insertion (figs. 199 and 'JOO). — (1) The anterior 
fibres arise from the pelvic aspect of the pirbis, near the sym- 
physis. The pubic fibres of the two sides have a slight interval 
between them in which the apex of the prostate rests. They 
sweep past the side of the prostate, forming a bed for it. Some 
of the fibres end in the capsule of the prostate, some end in the 
central point of the perineum and side of the anal canal, but 
most sweep backwards to the ano-coccj^geal ligament and coccyx. 

(2) The posterior fibres arise from the inner aspect of 'the 
spine of the ischium, or rather above it, and pass to the side of 
the coccyx and ano-coccygeal ligament on the perineal aspect of 
the anterior fibres. 

(3) The middle fibres, filling the interval between the 
anterior and posterior fibres, rise from the white line and from 
the obturator fascia above the white line and pass to the side of 
the anal canal, ano-coccygeal ligament, and side of the coccyx. 

At their insertions the two muscles meet in the middle 
perineal line, between the- coccyx behind and the central ten- 
dinous point in front. The anal canal perforates between 
them. They support and surround the anal canal, mixing 
with the external sphincter. 

Nebvb' Supply. — From the fourth sacral by its perineal 
branch and also by a separate muscular branch (fig. 192, 21, 
p. 162). 

Action. — Its action must be considered with the other 
compressors of the abdominal cavity, viz. the diaphragm and 
muscles of the abdominal wall. In defsecation all three sets 
are used. The compressor action of the levator ani is exerted 
on the rectum, bladder, and vesiculsB seminales. It maintains 
the floor of the pelvis. In the female, it has to allow the 
passage of the child at birth. 

Eelationships. — On its upper surface, from before back- 
wards, there rest in the male (Plate XLI, fig. 2, p. 158) : 
(1) The prostate ; (2) the lower part of the lateral walls of the 
bladder ; (8) the non-peritoneal stage of the rectum — lower part 
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of the second stage (fig. '208a, p. 188) ; (4) the visceral branches 
of the internal iliac vessels ; (5) the pelvic plexus of nerves. 

In the female (fig. 200) : (1) The neck and lateral walls of 
the bladder ; (2) the vagina and bases of the broad ligaments ; 
(3) the rectum (as in the male) ; (4) vessels and nerves as in 
the male, the uterine taking the place of the prostatic. 

The loiver surface of the muscle forms the inner wall of 
the ischio-rectal fossa (fig. 201). 

Sheath of the Levator Ani. — The upj)<^i' o>' pelvic aspect of 
the muscle is covered and strengthened by a fibrous sheath, 
to which the name of recto-vesical fascia is given. It can 
be seen by raising the sub-peritoneal tissue and viscera. The 
fascicB meet in the middle line, stretching from the white line 

Fie. 201. A DIAGKA.MMATIC SECTION ACKOSS THK PELVIC FLOOK, 

VIEWED FKOjr THE EEONT. (WilSOn.) 



Obturator internus 
Levator ani 



Lateral ligame 
of bladder 
Capsule of prostate 




Obturator fascia 



Rectum (cut) 



Obturator fascia 
Recto-vesical fascia 
Anal fascia 



of one side to the white line of the other (fig. 200). Behind 
it is continuous with the sheaths on the pelvic aspect of the 
coccygeus and pyriformis. 

The sheath on the jierineal aspect has been examined in 
the dissection of the ischio-rectal fossae. It is thin, and known 
as the anal fascia. In front it is continuous with the sheaths 
of the obturator internus and constrictor urethrse (triangular 
ligament) . 

Capsules of the Viscera (see figs. 201 and 202). — (1) Pro- 
static. The prostate especially has a thick, fibrous capsule. 
The gland rests on the upper aspect of the levator ani muscle ; 
the capsule of the prostate is therefore continuous with, and 
forms part of, the upper sheath of the muscle, the recto-vesical 
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fascia (see fig. 202, 9). If the bladder be pushed backwards 
from the pubis and the prostate exposed behind the symphysis, 
the capsule will be seen. Thick capsular bands pass to the 
symphysis and retain the prostate firmly in position. These are 
the pubo-prostatic ligaments (fig. 189, 7, p. 155) or anterior 
true ligaments of the bladder. The dorsal vein of the penis 
pierces the triangular ligament and ends in the prostatic plexus 
of veins which lies in the capsule of the prostate. 



Fig. 202.- 



-The visceea of the male pelvis exposed eeom 

THE EIGHT SIDE. ( WilSOU.) 




1. Divided surface of tlie os pubis. 2. Divided surface of tlie sacrum. 3. Body of the bladder. 
4. Apex of bladder ; from the apex is seen passing upwards the urachus. 5. Base of tlie 
bladder. 6. tlreter. 7. Neck of the bladder.- 8, 8, Pelvic fascia : the fibres immediately 
above 7 are given off from the pelvic fascia, and represent the anterior ligaments of the 
bladder. 9. Prostate gland. 10. Membranous portion of the urethra. 11. Triangular liga- 
ment. 12. One of Cowper's glands lying beneath the membranous portion of the urethra. 
13. Bulb of corpus spongiosum. 14. Body of corpus spongiosum. 15. Eight crus penis. 
16. Upper part of first portion of the rectum. 17. Recto-vesical fold of peritoneum. 18. 
Second portion of rectum. 19. Right vesicula seminalis. 20. Vas deferens. 21. The rectum 
cDveied by the descending layer of tlie pelvic fascia (sheath of rectum), just as it is making 
its bend backwards to constitute the anal canal. 22. Part of the levator ani muscle investing 
the lower part of the rectum. 23. External sphincter ani. 24. Interval between CoUe.s' 
f ascLa and the anterior layer of the triangular Mgament ; they are seen to be continuous 
beneath the figure. 

(2) Vesical. — The neck and lateral walls of the bladder 
have a fibrous capsule (fig. 201). These parts lie on the 
levatores ani. Their sheaths become blended, the lateral true 
ligaments of the bladder being thus formed. 

(3) Eectal. — The non-peritoneal surface of the rectum has 
a loose fibrous capsule, continuous with the pre-sacral tissue and 
sheath of the pyriformis (fig. 202, 21). Where the rectum 
reaches and lies on the levatores ani the rectal sheath becomes 
continuous with their upper sheath (recto-vesical fascia). 

11. N 
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(4) Vaginal. — The vaginal fibrous sheath is also continuous 
with that of the levator ani, on which it rests. 

(5) Vesicular. — The termination of the vas and the vesiculffi 
seminales are surrounded by dense fibrous tissue, forming the 
vesicular capsule. These structures are situated between the 
rectum and bladder. Hence the sheath of these organs is con- 
tinuous with those of the rectum and bladder, and, through 
them, with the upper sheath of the levator ani of each side. 

Pelvic Fascia. — This fascia is composed of : 

(1) The fibrous capsules of the pelvic viscera. 

(2) The sheaths of the levator ani and coccygeus (recto- 
vesical and anal fasciae). 

(3) The sheath of the obturator internus (obturator fascia). 

(4) The sheath of the constrictor urethrse (triangular liga- 
ment). 

(5) The sheath on the pelvic aspect of the pyriformis. The 
sacral plexus lies outside this sheath ; the internal iliac vessels 
lie inside it {i.e. on its rectal aspect). 

The pelvic fascia strengthens the pelvic floor ; it binds the 
structures together ; it conveys the arteries and nerves, veins 
and lymphatics. It limits the spread of pus. 

Blood Supply of the Pelvic Viscera and Walls (see fig. 
203 and Plate XLII). — (1) The internal iliac vessels — these 
are the, chief ; (2) the ovarian vessels ; (3) the superior 
hsemorrhoidal ; (4) the middle sacral. 

Internal Iliac Artery (fig. 203, 12). — The internal ihac artery 
is a short trunk, one inch and a half long, which extends from 
the bifurcation of the common iliac artery, opposite the lumbo- 
sacral articulation, to the upper part of the great sacro-sciatic 
foramen, where it divides into anterior and posterior divisions. 
In the adult, the internal iliac artery is smaller than the external 
iliac, but in the foetus it is the larger artery, and is continued 
as the hypogastric. 

Eblations. — It is covered in front by peritoneum, beneath 
which the ureter descends in front of the artery (fig. 198) . Behind, 
it rests against the ala of the sacrum, but is separated from it by 
the lumbo-sacral cord, obturator nerve, and internal iliac vein. 

Hypog-astric Arteries. — Until the time of birth the internal 
iliac artery gave off branches in the pelvis, and was continued 
on each side to the umbilicus and placenta as the hypogastric or 
umbilical arteries. These now remain as cords, which were seen 



PLATE XLll. 



THE DISTRIBUTION OF THE INTERNAL ILIAC ARTERY. 




Sacrum. B. External iliac artery. C, Upper end of rectum. D. Ramus 
of pnbes. E. Spine of ischium (cut oft). G. Bladder covered by peri- 
toneum. G**. Bladder uncovered by peritoneum. H. Peritoneum 
reflected from side of bladder. I. Vas deferens. K. Ureter. L. Vesi- 
cula seminalis. M. Spermatic cord. N. Crus penis. O. Urethra. 
0. Bulb. P. Sphincter ani. Q. Coccyx. R. Great sacro-sciatic liga- 
ment. S. Internal iliac artery. T. Sacral nerves. U. Pyriformis 
muscle. V. Internal pudic artery. "W. Levator ani muscle. X. Tri- 
angular ligament (cut). 
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to lie under the peritoneum by the side of the bladder and 
giving rise to peritoneal folds on the anterior abdominal wall 
(fig. 143, p. 44). 

Branches of the Internal Iliac Artery 

I. From the Posterior Division (fig. 203).— 

(a) The gluteal, already traced in the gluteal region. 

{b) Ilio-lumbar, traced in the iHac fossa and lumbar 

region. 
' (c) Lateral sacral (2). 

Fig. 203.- The inteenal iliac vessels. {Bonamy and Beau.) 




1 Yena cara 2 Aorta. 3. Bight common iliac artery. 4, Quadratus Itimbornm. 6. Riglit 
' common iliac vein. 6. Left common iliac artery. 7. Miadle sacral artery. 8. Left common 
iliac vein 9 Middle sacral vein. 10. Ilio-lumbar artery. 11. Left internal iliac vein. 12. 
T.<>ft internal iliac artery. 13. Lateral sacral artery. 14, Circumflex iliac artery. 15. Lateral 
iacral arterv 16. Left external iliac artery. 17. Pyriformis. 18. Left external iliac vein. 
10 Pudic vessels 20. llio-psoas. 21. Small sacro-sciatic ligament. 22. Obturator artery. 
23 Great sacro-sciatic ligament. 24. Horizontal ramus of pubes. 25. Ischium. 26. Femur. 

(a) The Gluteal Aeteey, the largest branch of the in- 
ternal iliac, passes between the lumbo-sacral cord and first 
sacral nerve, and leaves the pelvis by the upper part of the 
great sciatic notch to reach the gluteal region (fig. 198). 

N 2 
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(6) The Ilio-lumbae Abtbey passes upwards and out- 
wards^ lyii^S usually between the obturator nerve and lumbo- 
sacral cord. It disappears under the edge of the psoas, where 
it divides into a lumbar and an iliac branch (fig. 203, lo). 

(c) The Lateral Saceal Aeteeies are usually two in 
number, superior and inferior. The superior enters the first 
sacral foramen ; the inferior passes down on the pyriformis 
external to the anterior sacral foramina. It gives off branches 
to the muscle and into the foramina, and terminates at the 
lower end of the sacrum by anastomosing with the middle 
sacral artery (fig. 203, i3, 1.3). 

II. From the Anterior Division (Plate XLII). — 

(a) The obliterated hypogastric and superior vesical 

artery. 

(b) Inferior vesical. 

(c) Prostatic or vaginal. 

(d) Uterine. 

(e) Middle hsemorrhoidal. 

(/) Obturator, already traced to the thigh. 
(g) The sciatic, traced to the back of the hip-joint. 
(A) Internal pudic, traced to the perineal region and 
external genital organs. 

(a) The Supeeioe Vesical Aetbry is given off from the 
unobliterated portion of the hj'pogastric artery. It gives off two 
or three branches to the side of the bladder (Plate XLII, G). 

(b) The Infbbioe Vesical. Aeteet passes to the base and 
neck of the bladder, and gives branches to the vesiculae semi- 
nales and prostate. It gives off the artery to the vas. This 
branch ascends on and accompanies the vas almost to the 
testicle. It anastomoses with the cremasteric and spermatic 
vessels. 

Occasionally an accessory pudic artery arises from it. Such 
a vessel passes by the side of the prostate, perforates the 
triangular ligament, and ends as the dorsal artery of the penis. 
The prostatic artery arises from the inferior vesical as a rule. 

(c) The Middle H^moeehoidal Aetbey passes to the side 
of the rectum and anastomoses with the superior and inferior 
hsemorrhoidal arteries (Plate XLII, below H). It is a small and 
irregular vessel. 

(d) The Obtueatoe Aeteey passes along the lateral wall 
of the pelvis below the obturator nerve, and leaves the pelvis 
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with the nerve through the upper part of the obturator foramen 
(fig. 203, 22). Within the pelvis it gives off iliac branches to the 
ihac fossa, and a puhic branch which anastomoses on the back 
of the pubis with the deep epigastric artery (see also p. 40). 

(e) The Uterine Aetery springs from the anterior 
division and immediately enters the tissue at the base of the 
broad hgament (fig. 197). It often arises with the middle 
hsemorrhoidal. It loops over the ureter and reaches the neck 

Fig. 204. — Diagkam of the aktekies and lymphatics of the female 
GENEEATIVE oKGANS. (From Morris' s ' Anatomy .' ) 
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of the uterus, where it turns upwards on the lateral margin 
of the uterus between the layers of the broad ligament, and 
anastomoses with the ovarian artery. Before it turns upwards 
it gives off a vaginal branch which ramifies on the side of the 
vagina (fig. 204). 

(/) The Intebnal Pxjdic Arteey passes on the surface 
of the pyriformis to the lower part of the great sciatic foramen, 
through which it enters the gluteal region. There it crosses 
the spine of the ischium and enters the outer wall of the ischio- 
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rectal fossa, by passing through the lesser sciatic foramen 
(Plate XLII). 

(g) The Sciatic Artery, rather larger than the pudic, lies 
behind and external to that vessel. It enters the gluteal 
region with the sacral nerves below the pyriformis (Plate 
XLII). 

Veins of the Pelvis (see fig. 205)- — The sciatic, internal 
pudic, prostatic, vesical, and middle haemorrhoidal veins unite 
on the lateral wall of the pelvis and form the internal iliac 
vein, internal to and rather behind the anterior division of 
the internal iliac artery. The gluteal, lateral sacral, and 
obturator veins join the trunk vein thus formed. The ilio- 
lumbar, part of the lateral and middle sacral veins, join the 
common iliac. 

Prostatic Plexus. — The prostate is surrounded by a close 
plexus of veins, which when wounded gives rise to much 
haemorrhage. The dorsal vein of the penis perforates between 
the subpubic and the triangular ligaments and ends in the plexus. 
Most of the vesical veins, forming a plexus round the neck of 
the bladder, also end in it. The veins leaving the prostatic 
plexus pass on each side of the rectum and are joined there 
by the middle hsemorrhoidal veins ; they then pass on to the 
lateral wall of the pelvis, where they join with the pudic and 
sciatic to form the internal iliac vein. 

The uterine veins join the internal iliac vein ; they are 
frequently large and plexiform (fig. 205). The ovarian veins 
pass to the renal vein on the left side, and inferior vena cava 
on the right. 

Lymphatics of the Pelvis.— From a clinical point of view, 
these are of the greatest importance ; pathological disturb- 
ances are so often spread by them. 

Internal Iliac Glands. — Into this group of glands nearly 
all the lymphatics of the pelvis pass. The glands lie in 
the sub-peritoneal tissue in the angle between the external 
and internal iliac arteries (ovarian or iliac triangle) (fig. 198, 
p. 171). Some lie among the branches of the anterior division 
of the artery. In the female they are partly situated in the 
parietal reflection of the broad ligament. The lymphatics from 
the second stage of the rectum, anal canal, vesiculas seminales, 
prostate, bladder, body of the uterus, upper part of the vagina, 
pelvic wall, gluteal, sciatic and perineal regions, end in this 
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group. The efferent vessels of the internal iliac glands pass to 
the chain on the outer side of the common iliac artery. 

The ovarian lymphatics pass to the lumbar glands; the 
lymphatics from the fundus and appendages of the uterus 
accompany them (fig. 204). 

Fig. 20-5. — Sihe view of the female pelvis, showing the distribution 
OF THE VEINS. (Savafjc.) 




B Bladder (tumel down). K. Eectum. L. Bound ligament. U. tlterus. 0. Ovary. V. 
Ya"ina. S Sacro-iliao synchondrosis. K. Kidney. T. Tallopian tube. P. Pubio sym- 
physis, a. Pyriformia muso'e (cut), h. Gluteal muscles, c. Coocygeus muscle, d. Obtura- 
tor internus. (Other references in text.) 

The lymphatics of the first stage of the rectum, and some 
from the second stage, pass to the glands in the sacral attach- 
ment of the meso-rectum. Hence both sacral and iliac glands 
may be attacked in cancer of the rectum. 
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Nerve Supply of the Pelvic Viscera. —Pelvic Plexus. 
This should be looked for now. It corresponds to the solar 
plexus in the abdomen and is part of the sympathetic system. 
Through it the pelvic viscera — rectum, bladder, uterus, &c. — 
are supplied with sensory, motor, and vaso-motor nerves. It lies 



Fig. 206. — The neeves op the pelvis. {Hirschfeld and LeveilU.) 




2/ IS 31 33 



1. Abdominal aorta. 2. Gangliateil cord of sympathetic (left side). 3. Genito-crural nerve. 
4. Left common iliac artery. 5. Right common iliac artery. 6. Left iumbo-sacral cord. 
7. Psoas muscle. 8. Gangliated cord of sympatlietic (right side). 9. Internal iliac artery 
(cut). 10. Grluteal artery (cut). 11. Right external iliac artery, 12. Right kimbo-sacral 
nerve. 13. Obturator nerve. 14. First sacral nerve. 15. Gluteal nerve. 16. Pyriformis 
of left side (cut). 17. Obturator artery. 18. Second sacral nerve. 19. Obturator interuus. 
20. Pyriformis of right side. 21. Nerve to levator ani. 22. Sacral plexus. 23. Levator ani 
(cut), 24, Third sacral nerve, 25, Bulb of urethra covered by accelerator urinse, 26, Is'erve 
to obturator iuternns, 27. T ansversus perinffii (cut). 28, Fourth sacral nerve. 29. Dorsal 
nerve of penis. 30. Visceral branches (cut), 31, Inferior pudendal nerve. 32. Fifth sacral 
nerve. 33. Small sciatic nerve. 34. Coccygeus muscle. 36. Sixth or coccygeal nerve. 38. 
Internal pudic nerve. 40. Inferior liEemorrlioidal nerve. 42. Posterior superficial perineal 
]ierve. 44. Anterior superficial perineal nerve. 46. Deep perineal nerves to bulb and 
muscles. 

in the sub-peritoneal and fibrous tissue on the postero-lateral 
wall of the pelvis, on each side of the second stage of the 
rectum and amongst the visceral branches of the internal iliac 
vessels. There is a plexus on each side. 

It is formed thus : (1) The descending branches of the 
hypogastric plexus (fig. 175, p. 121). Through these, motor 
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fibres for the rectum, uterus, and bladder descend from the 
lumbar ganglia and upper lumbar rami communicantes (of 1st 
and 2nd lumbar nerves). 

(2) Pelvic splanclinics join the plexus from the 3rd and 
4th sacral nerves. These are known as the nervi erigentes. 
Through these pass sensory and motor fibres to the bladder, 
rectum, vagina, uterus and vesiculas seminales (see fig. 206, 30, 
visceral branches). 

(3) Nerves from the sacral ganglia of the sympathetic 
(fig. 206). There are fourgangha on each side, and a terminal 



Fig. 207. — Diagkams of tbe pelvic coukse op the uketer in the 

MALE (a) and EEMALE (b). 



ext 



oblit. hypog. 



bladder 



sym 




median ganglion in front of the coccyx. The ganglia lie internal 
to the anterior sacral foramina. 

Ureter. — Pelvic Stage (for lumbar stage see p. 131) is 
now to be followed. 

(1) In the Male (fig. 207, a). — (a) It rests on the internal 
iliac artery and its anterior division beneath the peritoneum. 
(b) It enters the posterior false ligament, is crossed by the vas 
deferens, and ends m the connective tissue between the base 
of the bladder and rectum. There it enters the bladder. 
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(2) In the Female (fig. 207, b). — (a) Iliac stage as in the 
male. It lies behind and below the ovary. (6) It enters 
the bases of the broad ligament and passes through it 
obliquely, half an inch distant from the cervix of the 
uterus. The uterine artery loops over this, its cervical stage, 
(c) It passes between the base of the bladder and roof of the 
vagina. This is its vaginal stage. The ureter is narrowest at 
its entrance to the bladder. There a stone, which has de- 
scended from the kidney, may be arrested. It may be felt 
through the roof of the vagina. 

Vas Deferens (see fig. 148, p. 56). — Pelvic Stage. This 
has been traced already from the internal abdominal ring 
(Plate XLII). It crosses the obliterated hypogastric artery and 
ureter, and enters the fibrous tissue between the rectum and 
base of the bladder. The two vasa deferentia lie between the 
two vesiculsB seminales in this tissue (fig. 189, p- 155). 

The Bladder. — This is now to be removed, with the 
prostate, from the pelvis. The peritoneum is divided at its 
reflection to the rectum or uterus behind, and to the pelvic 
walls (lateral false ligaments) at the side. The lateral true 
ligaments and pubo-prostatic are cut and separated from the 
sheath of the levator ani. The vesiculse seminales, vasa 
deferentia, and ureters are separated from the second stage 
of the rectum and removed with the bladder and prostate 
(fig. 208). The pelvic relationships of the bladder and prostate 
will be then clearly seen. 

In the female the bladder has to be separated from the 
vagina and cervix of the uterus (fig. 195). 

Shape. — When moderately distended the bladder is some- 
what ovoid in shape, its broad part or base being directed down- 
wards and backwards. In the standing posture, its antero- 
posterior or long axis is almost horizontal, having but a slight 
upward inclination from base to summit (fig. 208a). 

SuEFACES. — It presents for examination : 

(1) A summit ; 

(2) Postero-superior (peritoneal) surface ; 

(3) Antero-inferior (pubic) surface ; 

(4) Eight and left lateral surfaces ; 

(5) A neck ; 

(6) A base. 
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Fig. 208. — Posteeioe aspect of 

'THE MALE BLADDEE. ThE 
SEEOUS COVEEING IS KEMOVED 
IN OHDEK TO SHOW THE MUE- 
CULAE COAT. [WUsOn.) 



The summit of the bladder is directed forwards and upwards 
towards the anterior abdominal wall. It gives attachment to 
the urachus, the fibrous, cord-like remains of the allantoic 
stalk, which extends towards the umbilicus behind the linea 
alba.^ The postero-superior surface is covered by peritoneum, 
and IS in relation to the rectum and someicoils of small intes- 
tme (fig. 208a). The antero-inferior-ov jmUc surface is not 
covered by peritoneum, and is separated from the back of 
the symphysis pubis and pubo- 
prostatic ligaments by a quantity 
of very loose areolar fatty-tissue 
(fig. 128, p. 17). During disten- 
sion the upper part of this surface 
comes in contact with the anterior 
abdominal wall, and can be punc- 
tured above the pubis without 
injuring the peritoneum, which is 
lifted away from the abdominal 
wall by the distended bladder 
(fig. 128). The lateral wall is 
crossed by the obliterated hypo- 
gastric artery and vas deferens 
(Plate XLII). Above the obhte- 
rated artery the bladder is covered 
by peritoneum, but below that line 
it lies on the sheaths of the obturator 
internus and levator ani muscles. 

The neck or outlet of the bladder 
is surrounded by the prostate (fig. 
208a). 

The base or basal surface of 
the bladder is directed towards 
the second part of the rectum, from which it is separated 
by the vesiculae seminales, vasa deferentia and their capsular 
tissue (fig. 208a). The upper portion of the base is related to 
the deep part of the recto-vesical pouch of peritoneum. The 
triangular area of the base between the vasa deferentia and 
the fundus of the recto-vesical pouch, directed against the 
rectum, is known as the external trigone (fig. 208). Through 
this area, the bladder can be punctured per rectum, without 
wounding the peritoneum (fig. 208a). 




3. Fundus 
Ureters. 



1. Body of the bladder. 2. Apex 
or base. 4. Urachus. 5, 
6, 6. Vasa deferentia. 7, 7. Yesiciilas 
seminales. The triangular area, 
bounded by the vasa deferentia and 
vesiculSB seminales at either side, a 
dotted line above, and tlie figure 3 
below, is the space corresponding with 
the trigonum vesicEe. The dotted liue, 
forming tlie base of this triangular 
area, marks the limit of the recto- 
vesical fold of peritoneum. 
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The LIGAMENTS OF THE BLADDER are ten in number, five 
true and five false. The true ligaments are two anterior pass- 
ing from the back of the pubis to the prostate and neck of the 
bladder (fig. 128, p. 17), two lateral from the sides of the 
bladder to the upper sheath of the levatores ani, all four 

Fig. 208a. — Vertical section oe the male pelvis. (Semi-diagrammaiic.) 

[Hughes.) 




1. Sympliysis pubis. 2. Pubo-prostatic ligament, 3. Prostate. 4. Anterior wall of bladder. 
5. Peritoneum. 6. Yesiculfe seminales. 7. Non-peritoneal part of second stage of rectum. 



being formed of pelvic fascia, and one superior, consisting of 
the urachus (p. 43). The false ligaments are all peritoneal, 
viz. two posterior, two lateral, and one superior (p.- 168). 

Chang-es in the Shape of the Bladder. — The antero- 
inferior or pubic surface and base of the bladder are fixed to a 
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considerable extent, and are but slightly changed in position 
during distension. When the bladder is empty, the peritoneal 
or abdominal wall descends like the roof of a tent and becomes 
applied to the antero-inferior surface and base, so that the cavitj^ 
is flattened from above downwards and, on antero-posterior 
sections, is shaped like a very open V, the anterior limb of the 

V being much longer than the posterior, and the angle of the 

V placed at the outlet or meatus of the bladder. During disten- 
sion, the postero-superior wall is gradually raised so that the 
cavity becomes ovoid in form. 

Infantile Bladder. — In the very yoimg child, the bladder 
is placed at a considerably higher level than in the adult. The 
urethral orifice is, at the time of birth, on a level with the upper 
part of the symphysis pubis. The whole organ is then abdo- 
minal in position. The cavity of the bladder is spindle-shaped. 
The basal surface is not differentiated from the postero-superior 
surface, and the lower part of the recto-vesical pouch extends 
as far as the base of the prostate. 

The bladder in the female (fig. 195, p. 167) is more spherical 
and broader from side to side than in the male. The base is 
separated by a layer of pelvic fascia from the roof of the vagina 
and cervix uteri. The neck terminates in the short female 
urethra without being surrounded by anything comparable to 
the prostate in the male. The ureters reach the base of the 
bladder by passing forwards on each side of the cervix uteri, 
close to the lateral fornices of the vagina. 

The female urethra is a short canal about one inch and a 
quarter in length, and extends from the neck of the bladder to 
the meatus, urinarius, and opens on the vestibule. It is im- 
bedded in the anterior wall of the vagina (fig. 195, p. 167). 

Coats of the Bladder.— The peritoneum only covers the 
posterior superior (abdominal) surface. It is firmly bound to 
the bladder. 

Besides the peritoneal the other coats are : 

(1) Fibrous, forming the capsule of the organ, the anterior 
and the lateral true hgaments. It is continuous at the neck 
with the capsules of the prostate and vesiculae seminales. 

(2) Muscular (fig. 208). The bundles of muscular fibres are 
arranged in a reticulated manner. Between the retinacula, 
the mucous membrane is sacculated when there is obstruction 
to the egress of urine. The outer or more superficial fibres 
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are attached to the base of the prostate (in the male) and neck 
of the bladder, both in front and behind, and ascend towards 
the apex. These fibres, which are specially well marked 
between the m'eters, are distingaished as the detrusor urince. 

(3) When a wide 
Fig. 209. — The trigone of the bladdek and window is made on the 

UEETHEA ' LAID OPEN FROM THE FRONT. 

(After Wilson.) postero-superior surface 

the smooth lining of mu- 
cous membrane is seen. 
It is bound to the muscu- 
lar coat by the sub-mucous 
tissue. This is loose 
everywhere except over 
the trigone of the blad- 
der, where it is firmly 
bound and immovable. On 
the rest of the bladder, 
the mucous membrane is 
thrown into folds as the 
bladder empties. 

Interior of the Bladder. 
The following points are 
to be noted : 

(1) The openings of the 
two ureters (fig. 209, 2). 
The openings are valvular 
slits about 1^ inches apart. 
A probe should be passed 
into them; theintra-mural 
part of the ureter passes 
obliquely outwards and 
upwards, and is half an 
inch in length. The open- 
ings are so oblique as to 
act as valves, preventing, 
in normal conditions, re- 
gurgitation of the urine 
from the bladder. 
(2) A transverse band of niuscle passes in the bladder- 
wall between the openiDgs of the ureters. It gives rise to the 
inter-ureteric bar (bar of Mercier) (fig. 209). 




1. Trigonum vesicae. 



3. Uvula 



Opening of ureter, 
vesicae, indicating the apex of tlie trigone. 4. 
Ventral wall of prostate laid open. 5. Opening of 
sinus pocularis. The orifices of the ejaculatory 
ducts lie one on either side of this. 6. Veru mon- 
tanum. 7. Mucous membrane. 8. Prostatic sinus 
and openings of prostatic ducts. 9. Membranous 
part of the uretlira. 10. Cms penis (cut). 11. 
Cowper's gland and commencement of its duct. 
12. Tipper surface of the bulb. 13. Commencement 
of bulbous portion of urethra. 14. Section of crus 
penis. 15. Entrance of duct of Cowper's gland. 
16. Spongy part of the urethra. 
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(3) The opening of the urethra. It is crescentic in shape. 

(4) The uvula vesiccB (fig. 209, s), an elevation on the floor of 
the bladder at the urethral orifice (internal meatus) (fig. 211, 5). 
It lies over the third lobe of the prostate and contains erectile 
tissue, which under certain conditions shuts off the bladder 
from the prostatic urethra. 

(5) The trigone (fig. 209, i). This is the triangular area 
on the base of the bladder. At its lateral angles are the open- 
ings of the ureters ; the inter-ureteric bar forms its base ; the 
apex lies at the internal meatus and contains the uvula vesicae. 
The mucous membrane is bound firmly to the trigone. It rests 
on the second stage of the rectum. The external trigone 
corresponds to it on the outer vs^all of the bladder (see fig. 208) . 

Termination of the Vas Deferens. — The vas deferens is to 
be followed into the fibrous capsular tissue, which surrounds 
its termination and vesiculae seminales. The tissue is firmly- 
connected with the base of the prostate. The prostatic plexus 
of veins and capsule are to be removed. 

The sacculated terminal part of the vas deferens ends at 
the base of the prostate (fig. 210). There each vas joins with 
the duct of the vesiculse seminales, the common ejaculatory 
ducts being thus formed. The lumen of this part of the vas 
is sacculated and contains a mucoid-like substance ; in life it 
contains semen. 

Vesiculae Seminales (fig. 210). — They rest in a fibrous 
capsule between the bladder and rectum (fig. 128, p. 17). They 
can be felt, per rectum, lying in front of the second stage. 
"When cleaned and separated, each is seen to be made up of a 
tube, about 6 or 8 inches long, with irregular lateral diverticula 
opening into it. They are secretory glands, which throw a mucoid 
material into the common ejaculatory duct, where it mixes 
with the semen. Their walls are fibro-muscular. Their lumen 
is irregular; here and there it is of considerable width. 

Common Ejaculatory Ducts. — By these two narrow ducts, 
which are about | inch long, the secretion of the testes and 
vesiculae seminales is thrown into the floor of the prostatic 
urethra. The openings of, the ducts are narrow. They open 
at the lateral margins of the sinus pocularis (figs> 209 and 210). 
The common ejaculatory ducts traverse the prostate. Between 
them and the base of the bladder lies the third lobe of the 
prostate (fig. 189, p. 155, and fig. 211). 
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The Prostate (see figs. 208a, 209, 210, and 211).— It is 
chestnut-shaped and surrounds the urethra for 1^ inches (fig. 
210). On its base the neck of the bls^ider rests and the common 
ejaculatory ducts enter. Its apex rests on the posterior layer 
of the triangular ligament, with which its capsule is continuous 
(fig. 189, p. 155). Itsposterior swr/ace lies on the termination of 
the second stage of the rectum and can be examined per anum 
(Plate XLI, p. 158). Its pubic {anterior) surface is directed 



Fig. 210. — Vasa defkeentia and vesicdl.e seminales. {After Sappcy.) 
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towards the symphysis pubis and is bound by thepubo-prostatic 
hgament. Its lateral surf aces He on the pubic parts of the two 
levatores ani, which form a bed for it. Its capsule is con- 
tinuous with the upper sheath of these muscles. 

Lobes (see figs. 210 and 211). — It is made up of three 
lobes, two lateral and a third or median lobe. The lateral lobes 
unite over the urethra (pubic commissure) and behind it 
(rectal commissure). The third lobe is marked off from them 
by the passage of the common ejaculatory ducts. This is best 
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seen on section (fig. 189, p. 155). The third lobe is seen to he 
behind the urethra. and below the uvula vesica, and above the 
common ejaculatory ducts (fig. 211, 8). It is not unfrequently 
absent; in men over 55 it is hable to become enlarged andproject 
mto the bladder behind the internal meatus. It then gives 
rise to obstruction of the outflow of urine, with hypertrophy 
of the bladder-walls. The prostate is a sexual gland; it 
■degenerates on castration. 

FiQ. 211.— Section of the bladder, prostate, penis, and ubethea. (Wilson.) 




1. Uraclius. 2. Reoto-vesical fold of peritoneum. 3. Opening of tlie right ureter, i, A sliglit 
ridge, formed by tlie muscle of tiie ureter, and extending from tlie termination of the ureter 
to the commencement of the urethra. This ridge forms tlie lateral boundary of the trigouum 
vesica. 5. Commencement of the urethra ; the elevation of mucous membrane immediately 
below the figure is the uvula vesicae. The constriction of the bladiler at this pohit is the 
neclc of the bladder. 6. Prostatic portion of the urethra. 7. Prostate gland ; the difference- 
of thickness of the gland above and below the urethra is shown. 8. Isthmus, or third lobe of 
the prostate, immediately beneath which the ejaculatory duct is seen passing. 9. Right 
vesicula seminalis ; the vas deferens is seen to be cut short off, close to its junction with tlie 
ejaculatory duct, 10. Membranous portion of the urethra. 11, Gowper's gland of the right 
side, with its duct. 12. Bulbous portion of the urethra ; throughout the whole length of the 
uretlira of the corpus spongiosum numerous lacuuEe are seen. 13. Fossa navicularis. 14. 
■Corpus cavernosum, cut somewhat obliquely to the right side, near its tower part. 15. Right 
crus penis. 16. Near the upper part of the corpus cavernosum the section has fallen a little 
to the left of the middle line ; a portion of the septum pectiniforme is consequently seen. 
Tliis figure also indicates the thickness of the fibrous investment of the corpus cavernosum 
and its abrupt termination at tlie base of (17) tlie glans penis. 18. Lower segment of the 
glans. 19. Meatus urinarius. 20. Corpus spongiosum. 21. Bulb of the corpus spongiosum. 

Steuctuee. — It is contained in a strong fibrous capsule 
and made up of a fibro-muscular stroma containing convoluted 
tubular prostatic glands. These open mainly in the prostatic 
sinus. 

Prostatic Urethra. — The pubic commissure is to be divided 
and the urethra laid open (fig. 209). The following structures 
are to be noted : — 

(1) Veru montanum {crista urethra, caput galUnaginis), a 
ridge of mucous membrane and submucous tissue which continues 
the uvula vesicae forwards on the floor of the prostatic urethra. 
II. o 
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(2) The sinus pocidar is or uterus masculinus, a blind pit at 
the anterior end of the veru montanum (figs. 209 and 212). 
It represents the vagina and uterus of the female. It projects 
backwards into the prostate between the ejaculatory ducts. It 
varies in size and depth, but as a rule is oi^ly big enough to- 
admit a fine probe for about one quarter of an inch. Its mouth 
is contracted. 

(3) The openings of the common ejaculatory ducts on the 
lateral margins of the sinus pocularis (fig. 210). 

(4) The sinus prostaticus, a depression at each side of the 
veru montanum. Into this sinus open most of the prostatic 
glands. 

The prostatic stage of the urethra is Ij inches long ; it is- 
wide and dilatable. The mucous membrane is surrounded by a 
Fig. 212.— Teansveese section of layer of circular muscular fibres,, 

continuous above with vesical 
fibres, and below with the con- 
strictor urethrsB. On transverse 
section, the elevation of the veru 
montanum gives the lumen a 
crescentic shape (fig. 212). The 
urethra is widest in the middle of 
the prostatic stage. 

The membranous stage of the 
urethra, | inch in length, situated 
between the two layers of the triangular ligament, the bulbous 
and penile parts, 5^ inches in length, have been already 
examined (fig. 212). 



THE PROSTATE. 



(Allen Thomson). 




"Urethra, s. Sinus pocularis. d, e. 
Common ejaculatory ducts, p. Glan- 
dular sub-tance. m, m. Muscular 
tissup. The capsule, containing the 
prostatic plexus, is also shown. 



The Ovaries.— The ovaries are two slightly elongated bodies 
compressed from side to side, and about 1^ inches in length 
(fig. 214). Bach ovary hes behind the outer part of the broad 
ligament, in close relation to the pelvic wall, and normally rests 
in a depression— the fossa ovarii — between the external and 
internal iliac arteries (fig. 19S). 

Position.— The ovary varies considerably in its position, 
especially after the occurrence of pregnancy or displacement of 
the uterus. In the virgin state it hes in the ovarian triangle 
on the lateral pelvic wall. One end or pole is directed back- 
wards towards the brim of the pelvis (pelvic pole), one is 
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directed forwards and inwards towards the uterus (uterine pole) 

(fig. 214). The posterior or free border Hes in front of the 

internal iliac artery. Its anterior border is fixed to the 

posterior layer of the broad ligament by the mesovarium 

(fig. 197, p. 170). At the fixed border or hilum, the ovarian 

vessels, nerves, and lym- 

^ 213. — Section of ovaey. {Waldeyer.) 



Fig. 



phatics enter or leave. 
The pelvic pole of the 
ovary is connected by a 
fold of peritoneum, the 
ovario - pelvic ligament, 
with the peritoneum of 
the iliac fossa. Through 
this fold the ovarian 
arteries and nerves reach 
the broad ligament and 
ovary ; the ovarian veins 
and lymphatics pass up- 
wards in it (fig. 197, 
p. 170). To the pelvic 
pole, too, is attached the 
ovarian fimbria of the 
Fallopian tube. This 
keeps the trumpet-shaped 
end of the tube attached 
to the ovary (fig. 196). 
The uterine pole of the 
ovary is fixed to the upper 
angle of the uterus by 
the round ligament of the 
ovary. The ligament is 
attached at the uterine 
cornu behind and below 
the Fallopian tube. 

Frequently, as the re- 
sult of inflammation, the 
ovary is found buried in 
a mass of adhesions on 
the lateral pelvic wall. The outer end of the Fallopian tube 
may be found included in the mass. 

The surface of the ovary is covered by germinal epithelium , 

o 2 




a. Germ epithelium. 6. Ovarian tube, or striug of primordial 
ova. c, c. c. Early vesicles, d. A more matui-e 
Graafian follicle or vesicle, e. Ovum ami discus 
proligerus. /. A second ovum in the same vesicle. 
g. Tunica fibrosa of vesicle, h. Inner coat of the 
vf-sicle. i. Epithelial lining (tunica granulosa). I. 
Blood-vessel, cut across, m. Section of tubes of par- 
ovarium, y. Involuted portion of germ epithelium of 
surface. 
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which is continuous at the hilumwith the peritoneal endotheHum 
of the mesovarium and broad ligament (fig. 213). In the child 
the surface is smooth, but after puberty it becomes roughened 
by the cicatrices formed at the points where successive ova 
escaped. 

The ovary is supplied by the ovarian plexus of nerves from 
the aortic, which descends on the ovarian artery (fig. 175). 
The ovary can be obscurely palpated through the vagina, and 
also through the belly wall by pressing outwards two inches 
above the spine of the pubis. 

CoiTESE OP THE OvA. — 111 the natural position, the fimbriaj 
of the Fallopian tube clutch and cover the convex or free sur- 
face of the ovary (fig. 214). When an ovum is shed, which in 
the sexual period of life occurs every month at least, it can 
scarcely escape the ciliated fimbriae. The cilise work towards 
the ostium abdominale of the tube, situated at the bases of the 
fimbriae, and carry the ovum through it into the tube itself 
(fig. 196). The cilise of the tube carry it on towards the uterus. 
In the tube it is fertihsed by a spermatozoon or escapes free. 
The fertilised egg passes on to the uterus. 

Fallopian Tubes. — The Fallopian tubes, or oviducts, extend 
one on each side from the region of the ovary to the lateral 
angle of the uterus, lying in the upper free margin of the broad 
ligament (fig. 196, p. 169). They transmit the ova, discharged 
on the surface of the ovary, to the cavity of the uterus. Occa- 
sionally the fertilised ovum is arrested in the tube and develops 
there. Ultimately it bursts the tube and drops within the 
layers of the broad ligament or into Douglas's pouch. Each 
tube is between four and five inches long, and opens at its outer 
extremity by means of a small opening, the ostium ahdominale, 
into the peritoneal cavity. Internally, the duct pierces the 
uterine wall to open in the lateral horn of its cavity by the 
ostium uterinum. 

Meso-salpinx (figs. 196 and 197, p. 170). — The upper part 
of the broad ligament forms a mesentery for the Fallopian 
tube (fig. 197). To this triangular fold of the peritoneum 
the term meso-salpinx is given. To its outer free end is 
attached the ovarian fimbria (fig. 196). It becomes continuous 
below with the remainder of the broad ligament at the ovary 
and its round ligament behind, and at the round ligament of the 
uterus in front (fig. 197). Between the layers of the meso- 
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salpinx lie branches of the ovarian vessels (fig. 204); also 
remnants of the Wolffian body, a series of tubules which may 
become dilated into large cysts (fig. 215). 

Position. — The Fallopian tube is at first transverse in its 
direction and slightly arched, but at the lateral vi^all of the 
pelvis it turns backwards round the outer surface and posterior 
border of the ovary (fig. 214). If the uterus be regarded as a 
decapitated trunk, the position and direction of the Fallopian 

Fig. 214. — Diagbau showing the position and stages or 

THE FALLOPIAN TUBE. 
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tubes, in their natural position, recall the segments and position 
of the two arms stretched outwards and backwards. The 
isthmus or brachium stretches horizontally outwards ; the 
brachial is the narrowest stage and about one inch in length. 
The ampulla or ante-brachium passes obliquely backwards on 
the lateral wall of the pelvis ; the ante-brachial stage is dilated 
and contains numerous longitudinal folds of mucous membrane. 
The infundihulum, fimbriated extremity, or manus, hangs down- 
wards and clutches the ovary. The outer or fimbriated extremity 
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of the tube is widely expanded and divides into a number of 
fringe-like processes or fimbrim, at the bases of which is the 
ostium abdominale. One of the fringes is longer than the rest 
and extends to the ovary (fimbria ovarica). This presents a 
well-marked groove extending from the ovary to the ostium 
abdominale. Similar but less marked grooves are seen on the 
other fimbriae (fig. 196). Frequently a small pedunculated cyst, 
or hydatid, is attached to one of the fimbriae. 

Removal of the Uterus. — The uterus, broad ligaments, 
ovaries, and upper half of the vagina are now to be removed. 
The lower part of the vagina is left i7i situ, imbedded in the 

FiQ. 215. — The beoad ligament and its contents, seen i-kom 
THE teont. [After Sappey.) 
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pelvic floor. In removal of the uterus the following structures 
are cut : the peritoneum binding it to the rectum ; the broad 
ligament, at its attachment to the lateral pelvic wall ; the ovarian 
vessels, nerves, and lymphatics, the uterine vessels and nerves 
(fig. 197, p. 170). The ureter has been already removed. So 
has the bladder and its connections with the uterus and vagina. 
The posterior aspect of the vagina is then freed from the rectum ; 
it is divided as it passes between the levatores ani muscles. 
The connective tissue in the broad ligament and the vaginal 
fibrous sheath are continuous with the rectal sheath and recto- 
vesical fascia or upper layer of the sheath of the levator ani. 
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The Contents of the Broad Ligrament must be reviewed 
<figs. 196, 197 and 215). They are : 

(1) The Fallopian tube in its free margin. The part of the 
broad hgament which forms the mesentery of the tube is the 
meso- salpinx. 

(2) The round ligament of the ovary. The ovary is attached 
to the posterior layer of the broad ligament. 

(3) Eemnants of the Wolffian body (fig. 215). These are 
contained between the layers of the meso-salpinx and lie be- 
tween the Fahopian tube and the ovary. They consist of a main 
duct or tube joined by minor tubules, arranged at right angles 
to it. Those above the ovary form the epoophoron, parovarium 
or organ of BosenmilUer ; those situated between the ovary 
and uterus, the paroophoron. 

(4) The round ligament of the uterus (fig. 215). 

(5) The ovarian artery, vein, lymphatics, and nerves. The 
artery anastomoses with the uterine artery at the side of the 
uterus. 

(6) The uterine artery, vein, lymphatics, and nerves. 

(7) Much connective tissue contmuous with the sheath of 
the levator ani. 

(8) The ureter passes obliquely forwards in the basal part of 
the ligament (fig. 197). 



THE UTERUS 

The Uterus. — Fixation. The uterus is often displaced ; it 
may prolapse through the vagina and appear in the vulva. 
It is important, therefore, to note the structures that retain 
it in position. They need be only named ; they have already 
been examined. 

(1) The levatores ani and their upper sheath, the recto- 
vesical fascia. The vagina and cervix of the uterus rest on the 
levator muscles ; the muscular and visceral sheaths are con- 
tinuous. 

(2) The peritoneum forming the broad ligaments, utero- 
sacral folds, recto-uterine and utero-vesical reflections, and the 
connective tissue within these folds. 

(3) The round ligaments of the uterus. 

(4) The pressure of surrounding viscera. Through the 
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Fig. 216. — Sagittal sec- 
tion OF UTERUS AND UPPER 
PART OF VAGINA. (After 



Henle.) 



viscera the muscular abrlominal parietes keep up a constant 
pressure on the uterus. 

The vagina and cervix are fixed ; the body of the uterus, on 
the other hand, is freely movable. 

Parts seen in a Vertical Section of the Uterus. — Before 

commencing the actual dissection of the uterus and vagina, 

the student should consult such a section of the pelvis as is 

shovi^n in fig. 195, p. 167. In it he 

should note the following points : 

(1) That the axes of the vaginal and 
uterine cavities meet at an angle. The 
angle varies in extent owing to the 
mobility of the body of the uterus. 
The axis of the vagina, if continued 
backwards, strikes the sacrum near its 
middle vertebra ; normally the axis of 
the uterus passes downwards towards a 
point between the anus and the tip of the 
coccyx. The uterus appears to open on 
the roof of the vagina. 

(2) The OS externum of the uterus,, 
through which the cavity of the cervix 
uteri communicates with the vagina 
(fig. 216). 

(3) The OS internum, through which 
the uterine cavity communicates with 
the cervical. 

(4) The body of the uterus is nor- 
mally bent forwards on the cervix at 
the OS internum. In fig. 195 the 
uterus is retroflexed. 

(5) The short anterior lip, the prominent posterior lip of 
the OS externum (fig. 216). The deep posterior fornix of the 
vagina lies behind the posterior lip ; the shallow anterior fornix 
in front of the anterior lip. 

(6) That any instrument thrust through the posterior fornix 
will pass into the pouch of Douglas. 

(7) The position of the vagina between the second stage of 
the rectum behind and the base of the bladder and urethra in 
front (fig. 195, p. 167). 

Blood Supply oy the Utbeus (fig. 204, p. 181). — The 




H, Anterior, p. Posterior vag:Inal 
■wall. 



THE UTBEUS 201 

uterus is supplied by the two ovarian and two uterine arteries. 
The uterine and ovarian artery of each side form an anasto- 
motic chain on the lateral margin of the uterus. From the 
chain, vessels perforate the muscular coat and ramify on both 
the anterior and posterior walls. The veins accompany the 
arteries. In pregnancy the vessels enlarge, especially the 
ovarian. 

Nerve Supply. — From the pelvic plexus and nervi eri- 
gentes (p. 184). 

The lymphatics from the fundus pass with the ovarian 
lymphatics to the lumbar glands. The lymphatics from the 
body of the uterus, the cervix and upper part of the vagina pass 
to the internal iliac glands (fig. 204). 

The Uterus is now to be examined. It is seen to be a 
hollow viscus, pyrif orm in shape, with thick muscular walls, its 
thicker end being uppermost and continuous laterally with the 
Fallopian tubes, its thinner lower extremity being embraced by 
the upper end of the vagina (fig. 217). In the normal imim-' 
pregnated state the uterus is about three inches long and, at its 
broadest and thickest part, is two inches wide and one inch in 
thickness. The uterus is divided into a hody and cervix ; 
externally this division is but slightly marked (excepting in the 
young child), but is distinctly seen internally (figs. 216 and 217). 

Eblations. — The body is covered in front and behind by 
the peritoneum of the utero-vesical and recto-uterine pouches 
respectively (fig. 195, p. 167). These separate the surfaces of 
the uterus from the bladder and rectum. Laterally the body 
is in relation to the broad ligament, with the Fallopian tube, 
round ligament and ligament of the ovary at its upper part. 
Superiorly, the rounded fundus is in relation to coils of the 
small intestine. The ligament of the ovary extends outwards 
and backwards to the ovary. The round ligament of the uterus 
extends under a fold of peritoneum to the internal abdominal 
ring, where it enters the inguinal canal to terminate in front of 
the pubis in the labium majus (fig. 214). It is accompanied by 
a peritoneal tube in the young subject, forming the canal of 
Nuck. This usually becomes obliterated. 

The Cervix Uteri (figs. 216 and 217) is about an inch in 
length, and projects downwards into the upper part of the 
vagina, to the anterior wall or roof of which it is firmly fixed. 
One third of the cervix is clearly intra-vaginal, one third supra- 
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vaginal ; the middle third is intra-vaginal behind and supra- 
vaginal in front (fig. 216). The intra-vaginal portion of the 
cervix is covered by the vaginal mi^cous membrane, and pre- 
sents an orifice, the os uteri externum, which is directed to- 
wards the posterior wall of the vagina. This part of the cervix 
is frequently the seat of cancer and consequently of operation. 
The supra-vaginal portion of the cervix is covered behind by the 
peritoneum of the pouch of Douglas ; the anterior surface is 
devoid of peritoneum and rests against the base of the bladder 
below the limits of the utero-vesioal pouch. Laterally the 
ureters pass obliquely downwards and forwards, at a distance 
of half an inch from the cervix (fig. 197). 



Pig. 217. — Fbontal section of a viegin uterus. (After Sappey.) 
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Coats of the Uterus (figs. 216 and 217). — (1) Serous or 
peritoneal. (2) Muscular. The non-striated muscle fibres 
form bands arranged in all directions. The muscular coat 
forms by far the greater part of the uterine wall. It increases 
rapidly during pregnancy. (3) Submucous. (4) Mucous. 

Interior of the Uterus. — The cavity of the body of the 
uterus should be opened by a transverse or coronal section from 
cervix to fundus (fig. 217). It is triangular in shape, and com- 
pressed from before backwards into a mere cleft (fig. 216). At 
its upper and lateral angles it opens into the Fallopian tubes, and 
inferiorly comraunicates with the cavity of the cervix through 
the OS uteri internum. 
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The cavity of the cervix is fusiform on coronal section. It 
communicates with the cavity of the uterus above, while 
inferiorly it opens through the os uteri externum into the upper 
part of the vagina. 

Mucous Membrane. — In the body of the uterus the mucous 
membrane is smooth. It contains tubular glands. The 
epithelium is columnar and ciliated. In the cervix the mucous 
membrane is thrown into longitudinal and oblique folds, giving 
rise to the appearance known as the arbor vita (fig. 217). The 
longitudinal folds are two in number, one in front and one 
behind, and from these the numerous oblique folds pass upwards 
and outwards on the cervical wall. Between these folds some 
distended mucous follicles are occasionally seen. These are 
the so-called ovula Nabothi. The cervix takes no part in men- 
struation nor in the formation of the placenta. It is larger 
than the body of the uterus at birth. 

The Vag"ina. — The vagina extends downwards and forwards 
from the cervix uteri to the vulval cleft (fig. 195, p. 167). Its 
cavity is compressed above from before backwards, so that its 
anterior and posterior walls are in contact. Below it is H-shaped 
in section, the anterior and posterior walls being still in con- 
tact. Superiorly it embraces the lower part of the cervix uteri, 
which is implanted on its roof or anterior wall (fig. 216). 
Around the cervix uteri, the vagina encloses a circular recess 
which is deepest posteriorly (posterior fornix). Anteriorly the 
base of the bladder rests against the vagina, and the urethra 
descends to the vestibule in close contact with, and imbedded 
in, the vaginal wall. Posteriorly the vagina is mostly in con- 
tact with the second part of the rectum, .but at its upper end it 
comes into relation with the deep part of the pouch of Douglas, 
and its lower part is separated from the anal canal by a wedge- 
shaped mass, the perineal body (fig. 195). 

Laterally it is supported by the pubic fibres of the levatores 
ani, which descend on the sides of the vaginal wall to the 
central point of the perineum, and at its lower end it is encircled 
by the sphincter vagina. The ureter, as already seen, hes close 
to the upper part of the lateral wall and roof of the vagina. The 
vagina passes between the levatores ani and through the 
triangular ligament, and opens in the vulval cleft (fig. 200, 
p. 174). 

Coats. — The mucous membrane of the vagina presents a 
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number of transverse folds or rugae, which are best marked 
near the lower end. There they unite together in front and 
behind to form the anterior and jios^en'or longitudinal columns 
of the vagina. The mucous membrane is covered by stratified 
epithelium. The submucous coat is lax and vascular, contain- 
ing a plexus of veins. Outside the submucous layer is a fihro- 
muscular coat. That in turn is covered with the fibrous sheath. 
The vagina is richly supplied by sensory nerves from the pelvic 
plexus. Its arteries come from the uterine, inferior vesical, and 
internal pudic. Its veins join the uterine and are ■ connected 
with the vesical and hEemorrhoidal. 

THE RECTUM 

■ The Rectum. — Only the rectum now remains in the pelvis. 
It is to be removed. It is easily detached from the sacrum ; 
loose connective tissue unites the second stage to the " rectal 
bed ' of the pelvic floor. The rectal bed is formed by the last 
two vertebrae of the sacrum, the coccyx, the pyriformis, the 
coccygeus, posterior or coccygeal part of the levatores ani, 
and recto-vesical fascia covering the upper surface of the pelvic 
floor. 

The Rectum in Vertical Section. — A section of the pelvis, 
showing the rectum in position, should be examined 
(fig. 208a, p. 188). 

(1) Note the direction of the narrow anal canal, the ter- 
minal part of the rectum. In the standing position it is 
directed downwards and backwards. In front of it is the 
triangular perineal body, separating it in the male from the 
bulb and base of the triangular ligament ; behind it is the ano- 
coccygeal body. 

(2) The second stage of the rectum follows the curve of the 
lower half of the sacrum and of the coccyx. It impinges against 
the posterior surface of the prostate, and turns backwards to 
join the anal canal about an inch and a half beyond the tip of 
the coccyx. 

(3) The reflection of the peritoneum from the rectum to 
the bladder or uterus, at the bottom of the recto-vesical pouch 
in the male, recto-uterine (pouch of Douglas) in the female. 
The edge of the reflection is 3J inches distant from the anus. 

Stages and Relationships. — The rectum commences at the 
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left sacro-iliac joint and terminates at the anus. It has been 
already exposed in the sacral and coccygeal regions (Dissection II). 
At first it inchnes obliquely downwards and inwards towards 
the right side of the pelvis, reaching the middle line opposite 
the third piece of the sacrum. The attachment of the meso- 
rectum runs in an oblique line from the left sacro-iliac articula- 
tion to the middle of the second or third sacral vertebraa. The 
rectum is concave forwards, corresponding to the curvature of the 
sacrum and coccyx. One and a half inches beyond the tip of 
the coccyx it is inchned downwards and backwards. 

For convenience of description the rectum is divided into 
three stages or parts. 

The first part passes obliquely inwards to the third piece 
of the sacrum, and is covered completely by peritoneum and 
connected to the posterior pelvic wall by the meso-rectum, 
between the layers of 'v^'hich the superior hsemorrhoidal vessels 
descend. In front of it are some coils of the small intestine. 

The second part extends from the third piece of the sacrum 
to 1^ inches beyond the tip of the coccyx. It is covered 
partially in front and laterally by peritoneum (fig. 208a, p. 188). 
The anterior surface is covered above by the peritoneum of 
the lower part of the recto-vesical pouch ; beyond this it is 
separated from the base of the bladder and terminations of the 
ureters by the vesiculse seminales, vasa deferentia and their 
capsular tissue. Near its termination it comes into relation 
with the posterior surface of the prostate in the male, beneath 
which it forms a cul-de-sac (fig. 128, p. 17), and with the vagina 
in the female. Posteriorly it is devoid of peritoneum, and rests 
directly on the sacrum, coccyx and ano-coccygeal body. 

The third part of the rectum, or anal canal of Symington, 
is rather more than an inch in length. It is imbedded in the 
pelvic floor or diaphragm and extends from the second stage 
to the anus. It is a potential canal, patent only during de- 
fsecation. It lies between the two ischio-rectal fossae, and is 
surrounded almost throughout by the internal sphincter muscle 
and near its termination by the external sphincter (fig. 218). 
Laterally it is supported by the levatores ani muscles. The 
membranous urethra Hes in front of its upper part (fig. 189, 
p. 155). The perineal body separates it from the vagina in 
the female, the membranous and bulbous parts of the urethra 
in the male. 
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Structure of the Rectum.— The rectum, when compared 
with the other parts of the large intestine, presents pecuharities 
as regards its serous, muscular, and mucous coats. The incom- 
plete nature of the serous coat has been referred to (p. 166). 

The muscular coat at the commencement of the rectum is 
similar to that of the colon, the longitudinal coat having three 
well-marked bands or tsenise between which the rectal wall is 
sacculated. These bands soon become spread out and form a 
uniform muscular layer on the remainder of the rectum. The 
circular coat is specially thickened round the anal canal, and 
forms the internal sphincter (fig. 218). 

Fig. 218. — Innek subface of the anal canal. {After Luschka.) 




1. Lacunte between the columns of Moj-giiLjui. 2. OircLiliir musuular fibres. 3. Demarcation 
between anal and rectal portions of tlu- mucous ni(.-nibrniie. 4, 6. Varicose hffimorrhoirlal 
veins. 5. Anal portion of mucous membrane with cclamns of Morijagui. 7. White line of 
Hilton, at junction of internal and external sphincters. 8. Internal sphincter. 9. Cutaneous 
zone aboye anal aperture. 10. Tendinous fibres of longitudinal muscular coat. 12. External 
sphincter. 

The mucous membrane is also somewhat modified. In the 
first and second parts the transverse and oblique folds found 
throughout the colon are better marked, and form, in the 
second part, two or three prominent folds known as the valves 
of Houston, the most prominent being on the right antero- 
lateral wall, near the base of the prostate. These may catch 
the point of a rectal bougie. In the anal canal the mucous 
membrane is thrown into longitudinal folds, the columns of 
Morgagni, which disappear on distension of the gut. At their 
upper and lower ends the columns of Morgagni are connected 
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by fine transverse valvular folds of the mucous membrane 
(fig. 218). When the anal canal is closed the valves meet 
together and completelj' occlude the passage, preventing the 
escape of fluid fseces. They may be torn in defascation, and 
thus give rise to anal fissures. 

Within the margin of the anus, near the lovi^er ends of the 
columns of Morgagni, the stratified epithelium of the skin 
meets the columnar epithelium of the rectum (fig. 218, 7). A 
white line (Hilton's) may be detected in life ; it marks the 
line of separation between the internal and external sphincters 
(fig. 218). 

Blood-vessels of the Rectum. — The superior hcemorrlwidal 
artery passes down in the meso-rectum and divides into two 
branches, which descend one on each side of the rectum, 
external to the muscular coat. About 6 or 6 inches above the 
anus these divide into several branches which pierce the 
muscular coat and descend beneath the mucous membrane to 
opposite the upper margin of the internal sphincter. These, 
having subdivided and joined with branches of the middle 
hcemorrhoidal arteries from the internal iliac, form a vascular 
network in the sub-mucous tissue around the gut. Prom this 
network several straight vessels pass downwards along the anal 
canal in relation to the columns of Morgagni, and terminate by 
joining twigs of the inferior hemorrhoidal branches of the 
internal pudic artery in another vascular circular network close 
to the anus. 

The hsemorrhoidal veins correspond to the arteries and form 
a plexus on the rectum. The hsemorrhoidal plexus terminates 
partly in the portal system by means of the superior hsemor- 
rhoidal vein, while the middle and inferior hsemorrhoidal veins 
enter the caval system. The middle hsemorrhoidal terminates 
in the internal iliac vein, and the inferior hsemorrhoidal in the 
pudic vein. 

The nerves of the rectum are derived from (1) the hypo- 
gastric plexus ; (2) pelvic plexus and 4th sacral ; (3) the 
inferior hsemorrhoidal of the internal pudic. 

The lymphatics pass from the lower part to the internal 
iliac group of glands ; from the upper, to the sacral glands in 
the meso-rectum. 

The attachments of the levator ani, obturator internus, and 
their sheaths should be again reviewed (p. 174). 
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The pelvis is then divided by vertical incisions so as 
to separate the sacrum with part of the ilium from the 
rest of the pelvis. The sections are made at the sacro-sciatic 
foramina. 

Structures on the Pelvic Surface of the Sacrum, — The 
structures remaining on the anterior surface of the sacrum 
after the removal of the rectum are novs^ to be examined 
(fig. 203, p. 179, and fig. 206, p. 184). 

They are : (1) The sacral plexus. (2) The sacral ganglia 
•of the sympathetic chain. (3) The origin of the pyriformis 
muscle. (4) The lateral and middle sacral vessels. (5) Lym- 
phatic glands in the attachment of the meso-rectum. (6) An- 
terior sacral and sacro-coccygeal ligaments. 

With the removal of the lower part of the sacrum and 
■coccyx the anterior sacro-coccygeal ligaments and the lowest 
sacral ganglia and coccygeal body or gland were cut away (see 
p. 12). 

SACRAL PLEXUS 

Sacral Plexus (fig. 206). — The sacral plexus is formed on 
-each side by the lumbo-sacral cord, derived from the anterior 
divisions of the 5th lumbar and part of the 4th, the an- 
terior divisions of the 1st, 2nd, 3rd, and part of the 4th sacral 
nerves. The extent to which the 4th lumbar and 4th sacral 
nerves enter into the formation of the plexus varies widely. 
The 4th sacral may take no part whatsoever. The upper 
three sacral nerves emerge on each side at the anterior sacral 
foramina and unite with the lumbo-sacral cord and part of 
the 4th sacral nerve to form a terminal nerve-trunk — the 
G-EEAT SCIATIC NEBVE- and a minor terminal, the pudic 
NERVE (fig. 206, p. 184). 

Branches. — From the sacral plexus arise the following 
.nerves : — 

A. Terminal. 

1. The Great Sciatic, from the lumbo-sacral cord, 1st, 

2nd, 3rd, and occasionally the 4th sacral. 

2. The Pudic, from the 2nd, 3rd, and 4th sacral. 

B. Collateral Branches. 

1. Muscular branches to the pyriformis(lst and 2nd sacral); 
to the quadratus femoris (lumbo-sacral cord and 
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1st sacral) ; to the obturator internus (5th himbar 
and 1st sacral). 

2. Superior Gluteal, from the lumbo-sacral cord and 1st 

sacral. 

3. Inferior Gluteal, from the lumbo-sacral cord, 1st and 

2nd sacral. 

4. Small Sciatic, from the 1st, 2nd, and 3rd sacral. 

5. Visceral branches which join the pelvic plexus from 

the 2nd, 3rd, and 4th sacral. , 

Eblations. — The sacral plexus lies on the inner aspect of 
the pyriformis and outside the pelvic fascia, which here forms 
the inner sheath of that muscle. The internal iliac vessels and 
their branches lie on the inner aspect of the plexus, separated 
from it by the pelvic fascia. The posterior aspect of the second 
stage of the rectum is in contact with the lower part of both 
plexuses. The first stage of the rectum and termination of the 
ileum lie in front of them above. 

Besides the part which joins the sacral plexus, the 4th 
sacral nerve gives off visceral, muscular and cutaneous branches 
(see page 16). The 5th sacral and coccygeal nerves have been 
already traced (p. 12). 

Sacral Gang-lia (fig. 206, p. 184). — The sympathetic cord 
is continued from the lumbar region down on each side of 
the sacrum. A ganglion lies internal to each of the four upper 
sacral nerves, and a fifth median ganglion (ganglion impar) rests 
between the fifth pair. The rami communicantes between the 
2nd, 3rd, and 4th sacral nerves and ganglia are composed of 
both white and grey fibres. The white rami contain visceral 
efferent fibres on their way to the pelvic plexus and pelvic 
viscera (sensory, motor, vaso-motor). 

The Origin of the Pyripoemis and its intra-pelvic 
portion can be seen. The sheath on the pelvic aspect of the 
muscle is thin and separates the sacral plexus from the internal 
iliac vessels. The rectum lies on its origin. 

The sacral vessels have been already described (see p. 180, 
fig. 203). 

There now remain for examination two important joints, 
the symphysis pubis and sacro-iliac articulation. 

Symphysis Pubis.— The symphysis pubis is sometimes 
divided subcutaneously by the surgeon. When it is divided 
11. P 
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in life it gapes, the body of the pubis of one side separating 
from the other for about | of an inch. The capacity of the 
pelvis is thereby increased. 

The adjacent surfaces of the pubic bones are covered by 
cartilage (fig. 219) ; between the cartilaginous surfaces, and 
binding them firmly together, is a disc of fibro-cartilage con- 
taining a cavity or fissure. Behind, above, in front and belovs^, 
surrounding the core of fibro-cartilage, strong transverse super- 
ficial fibres unite the bones together. Tendinous fibres of the 
rectus abdominis and external oblique mingle with the anterior 
transverse fibres of the symphysis. 

Fig. 219.— Section of the symphysis pubis. 
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Below the symphysis and continuous with the inferior 
transverse fibres, is the strong subpubic ligament (fig. 219). 
Below it and above the transverse perineal ligament, the dorsal 
vein of the clitoris or penis passes backwards (fig. 190, p. 160). 
The bladder and prostate lie behind the symphysis, loose tissue 
intervening. 

Saero-iliae Articulation (fig. 220).— The section of the 
pelvis, made to gain access to the cavity, opens this articula- 
tion. The ilium should be disarticulated and the following 
points noted : 

(1) That the ear-shaped articular surface of the sacrum and 
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the corresponding surface of the ihum are coated thickly with 
cartilage, and that they are separated by an indistinctly marked 
synovial cavity. Further, that v?hile the lips of the iliac sur- 
face overlap the sacral surface in front above, the reverse is 
the case below : the sacral surface overlaps the iliac. It 
must be remembered, in explanation of this, that the sacrum 
is nearly horizontal in the standing position and that the 
weight of the trunk tends to weigh the base of the sacrum 
into the pelvis and tilt its tip upwards behind. The mutual 
imbrication of the two bones prevents this. 

Fig. 220. — Section of the sacko-iliac articulation. 
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(2) Behind the articular area there is a wide, rough sur- 
face filled with thick, strong ligamentous bands. These make 
up the posterior sacro-iliac ligament. Besides the posterior 
transverse fibres, there is a superficial band of oblique fibres, 
passing from the posterior inferior spine to the side of 
the sacrum. This band is the posterior oblique sacro-iliac 
ligament. 

(3) The short transverse anterior and superior sacro-iliac 
ligaments cross in front of and above the articular surface from 
sacrum to ilium (fig. 194). 

(4) The great and small sacro-sciatic ligaments also serveto 
strengthen the joint between the sacrum and os innominatum. 
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DISSECTION OF THE THORAX 

DISSECTION I 
THE WALLS AND BOUNDARIES OF THE THORAX 

For some reason, probably because its dissection takes much 
less time than the other parts, the medical student has come 
to regard the thorax as one of the less important parts of the 
body. If the dissector entertains such an idea he must dis- 
miss it, for he will find that clinically he has to deal with this 
part of the body more frequently than any other. It contains 
the heart and lungs. He must start with the definite idea 
of mastering : fi.rst, the mechanism of the heart ; second, the 
mechanism of respiration ; third, the exact relations of the 
heart and lungs to the surface of the thorax. 

He must master these and remember them, otherwise he 
cannot be a successful physician. He should observe, however, 
that the removal of the upper limbs, the clavicles, scapulae, 
pectoral and scapular muscles and the abdominal walls, has 
destroyed many landmarks and quite altered the appearance of 
the clinical thorax. 

The thoracic walls are already exposed and are now to be 
examined. They present the following parts : ■ 

(1) Spinal wall. (3) Costal wall. 

(2) Sternal wall. (4) Diaphragmatic wall or floor. 

(5) Cervical wall or apex. 

(1) Spinal. — The bodies of the twelve dorsal vertebrae and 
the intervertebral discs between them project within the thorax, 
and form a narrow spinal wall or column. This is best seen 
in transverse section (fig. 222). 

(2) Sternal. — The posterior surface of the sternum forms 
a narrow wall in front. It is very much shorter than the 
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Fig. 



221. A.VTEHIOE VIEW OF THE 

THOKAX. ( WilsOfl.) 



posterior wall. Two dorsal vertebra lie above the level of its 

upper border, and three lie below its lower end. Hence the 

thorax is cut away in front like a morning coat both above and 

below. 

(3) Costal. — The costal wall is made up of the twelve ribs 

and their cartilages. The upper seven extend from the spinal 

to the sternal wall (fig. 221). The eighth, also, especially 

on the right side, may occasionally reach the sternum. Below 

the level of the sternal ribs 

the thorax is cut away in 

front ; the cartilages of the 

eighth, ninth, and tenth 

pairs end on each other 

and form the subcostal 

margin. The subcostal or 

infra-sternal triangle is 

bounded laterally by the 

subcostal margins. The 

11th and 12th pairs end 

free in the abdominal wall. 
The costal wall enters 

into the posterior, lateral, 

and anterior aspects of the 

thorax. The dorsal seg- 
ments of the ribs — from 
their heads to beyond their 
angles — are bent so as to 
form deep recesses on 
each side of the vertebral 
column. This is occupied by 
the convexity of the costal 
surface of the lung (fig. 222) . 

Muscles attached to the Costal Wall of the Thorax. — 
Between the ribs the intercostal muscles are attached and fill 
up the intercostal spaces. To the inner surfaces of the lower six 
cartilages are attached the diaphragm and the transversalis ; to 
their lower borders, the internal oblique. The rectus abdomi- 
nis arises from the costal cartilages of the three lower sternal 
ribs ; the external oblique covers the anterior and lateral 
aspects of the eight lower ribs and rises from them ; the 
pectoral muscles cover the costal and sternal walls in front 




Itauubrium. 2. Body or gladiolus. 3. Ensiform 
cartilage. 4. First dorsal vertebra. 5. Last dorsal 
vertebra. 6. Fii'st rib. 7. Its head. 8. Its neck, 
resting against the transverse process of the first 
dorsal vertebra. 9. Its tnberule. 10. Seventh or 
last true rib. 11 . Costal cartilages of the true ribs. 
12. The last two false ribs or floating ribs. 13. The 
groove along the lower border of the rib. 
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down to the level of the sixth pair of cartilages. The area 
of the thoracic wall covered by the pectoral muscles raay be 
called for convenience the pectoral area of the thorax. The 
nipple is situated on this area, just below the level of the fourth 
pair of ribs. 



Fig. 222. — Superior view of a section of the thorax, passing through the 
sternum immediately below the first costo-sternal articulation, through 
the trachea at its division, and through the body of the fourth thoracic 
VERTEBRA. (Brawie.) 
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The scapula and its muscles cover the costal wall behind 
and at the side. The scapula rests on the second to the seventh 
ribs, both inclusive. Between the anterior and posterior folds 
of the axilla a part of the costal wall appears on the surface 
{axillary area). It is covered here by the serratus magnus, 
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which arises from the upper eight ribs. On the dorsal aspect 
of the costal wall, the muscular columns of the erector spinse 
are inserted. 

These muscles have been enumerated here, not only because 
they help to clothe the chest- wall, but because every muscle 
with a costal attachment may act as a muscle of respiration. 

(4) Diaphragmatic Wall. — The diaphragm forms the floor 
or diaphragmatic wall of the thorax. It serves as the dome- 
like floor of the thorax and concave roof of the abdomen (see 
fig. 186, p. 147). The upper level of the right dome — for the 
right dome rises a little higher than the left — lies opposite the 

Fig. 223. — Diagram to show the upper level of the diaphragm, 

AND THE POSITION OP THE HEART AND LUNGS. [Bellamy.) 
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seventh dorsal vertebra, above the upper border of the fifth rib? 
in the nipple line, during expiration (fig. 223) . From the highest 
point the diaphragm descends backwards rapidly to the level 
of the twelfth dorsal vertebra, where it is attached to the 
last rib, first lumbar transverse process, and bodies of the 
twelfth dorsal and upper lumbar vertebrge (fig. 187, p. 148). 
That is to say, there is a difference of five vertebrse in the 
level of the highest and lowest parts of the thoracic floor. 
It will be apparent that the posterior portion of the diaphragm 
is nearly vertical in position, and might well be described as 
entering into the formation of the posterior wall of the ab- 
domen and anterior of the thorax. From the highest point of 
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the diaphragm, the floor of the thorax slopes forwards to the 
level of the upper border of the seventh costal cartilage and 
base of the ensiform process, a descent of two or more inter- 
costal spaces (fig. 223). 

The diaphragm is the chief muscle of respiration ; its dis- 
section and examination is the work of the dissectors of the 
thorax. Its formation, attachments, foramina and the structures 
which pierce it on their way to or from the abdomen are 
described at p. 145. That description must be read and the 
diaphragm examined now as far as its abdominal aspect is 
concerned. 

(5) The Cervical Wall. — The cervical wall, sometimes 
described as the upper aperture of the thorax, is enclosed on 
each side by a dome-like expansion of fibrous tissue (Sibson's 
fascia), continuous on its upper surface with the cervical 
fascia and structures of the neck. The fascia, which covers 
the apex of the lung on each side, is lined by the apical pleura 
(fig. 237, p. 240), and may be termed the apiiccd fihroun 
dome. The fibrous dome on each side is attached to the inner 
border of the first rib from spinal to sternal end. Between the 
apical fibrous domes, and bounded behind by the body of the 
first dorsal vertebra and in front by the upper margin of the 
manubrium, is the superior mediastinal passage through which 
structures pass from the neck to the mediastinum or from the 
mediastinum to the neck (fig. 224). These structures are: (1) 
The Trachea — respiratory passage. (2) The (Esophagus — food 
passage. (3) Arterial trunks conveying blood to the head 
and neck and upper extremities (innominate, left carotid 
and left subclavian branches of the aorta). (4) Venous trunks 
conveying the blood of the same trunks back to the heart 
(right and left innominate veins). (6) Nerves — the two 
pneumogastrics, two phrenics. (6) Lymph channel — the 
thoracic duct. 

Sibson's fascia and the superior mediastinal passage are per- 
forated on each side by a number of minor structures. These are ; 

(1) The sterno-thyroid and sterno-hyoid muscles, attached 
to the posterior aspect of the manubrium, from which they 
act on the larynx and hyoid bone. 

(2) The internal mammary artery, a branch of the sub- 
clavian, which passes behind the first costal cartilage and is 
distributed to the chest-wall. 



THE CEEVICAL WALL OF THE THOEAX 217 

(3) The superior intercostal artery, also a branch of the 
subclavian, enters in front of the neck of the first rib. 

(4) Internal to it, the sympathetic gangliated chain passes 
from the thorax to the neck. 

The position of the cervical wall or cervico -thoracic 
boundary on the surface of the body'is a matter of importance. 
Behind, the boundary is situated at the level of the neck of 
the first rib and first dorsal vertebra ; in front, it lies at the 
upper border of the manubrium and inner margin of the first 

Fig. 224. — A section THKonoH the upper bobdeb of the manubrium stehni 

AND SECOND DORSAL VERTEBRA, TO SHOW THE STRUCTURES IN THE SUPERIOR 

MEDIASTINAL PASSAGE. (Braune.) 




1. Tracbea. 2. Oilsopliagus. 3. Left innominate vein. i. Right innominate vein. 5. Iimominate 
artery. 6. Left commou carotid artery. 7. Left subclavian artery. At each side the apical 
parts of the lungs are shown in section. The roman numerals indicate the ribs and vertebra. 



rib, and points at the level of the third dorsal vertebra. The 
cervical wall therefore slopes rapidly forwards and down- 
wards. The upper border of the sternal third of the clavicle 
is nearly on a level with the posterior attachment of the cervical 
wall (fig. 223) Crossing over the apical dome are — from before 
backwards — the subclavian vein, subclavian artery, and lowest 
trunk of the brachial plexus. The apex of the lung lies under 
the apical dome behind the sternal third of the clavicle, and 
subclavian vessels. 

The follbwing muscles are attached to the first rib, and by 
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raising it can alter the level of the cervical wall of the 
thorax : (1) Scalenus medius ; (2) Scalenus anticus ; (3) Sub- 
clavius. 

StFuctures in an Intercostal Space. — In order to see the 
relationship of the structures vs^hich form the costal wall 
a section of it should be m^de. The section should include an 
inch of each of the sixth, seventh, and eighth ribs in front of 
their angles. The ribs should be divided by a key-hole saw, 
and the structures in the intercostal spaces by a sharp knife. 
A window is thus made in the parietal pleura which Hnes the 
thoracic walls, the lung collapses as air is admitted, and a 
pleural cavity is formed. When the cut surface of the wall 
is examined the following structures are seen (fig. 225) : 



Fig. 225. — Section of the sixth left intekcostal space, at the 

.TUNOTION OF the ANTEKIOB AND POSTERIOR THIRDS. (TillaUX.) 
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(1) The ribs, showing a rounded border above, a sharp 
outer border below, bounding the subcostal groove. The ribs 
are covered with periosteum, which is easily detached. 

(2) The external intercostal muscle, the fibres descending 
forwards and downwards from the sharp edge of the upper 
to the rounded border of the lower rib. The muscle has an 
outer (external intercostal membrane or aponeurosis) and inner 
sheath. 

(3) The internal intercostal muscle, descending obliquely 
downwards and backwards. It is attached to the inner border 
of the subcostal groove above and the upper rounded border 
below. Its outer sheath is continuous with the inner sheath 
of the external muscle, the combined sheaths being known as 
the middle intercostal membrane. 

(4) A layer of sub-pleural tissue covering the inner sheath 
of the internal muscle and the periosteum on the inner aspects 
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of the ribs. The outer part of this layer blends with the 
internal intercostal aponeurosis (fig. 225) . 

(5) The parietal pleura, with its outer rough surface bound 
down by the sub-pleural tissue ; its inner smooth surface in 
life lies in contact with the visceral pleura covering the surface 
of the lung. 

It will thus be noted that the parietal and visceral layers of 
the pleura are in contact (fig. 222) until the chest-wall is 
opened, or until fluid collects between them as in pleurisy. 
The pleural space — between the two layers — is merely a poten- 
tial cavity. The cavity is formed at the expense of the lung. 

(6) In the fibrous tissue between the external and internal 
intercostal muscles are seen the following vessels and nerve 
(fig. 225) : (a) the intercostal vein in the subcostal groove ; 
(6) the intercostal artery below it ; (c) the nerve below the 
artery. In the lower part of the space on the convex border 
of the rib may be seen the collateral branch of the intercostal 
artery ; the lower branch exists only in the anterior half of the 
intercostal spaces (fig. 231). 

Costal Wall in the Region of the Apex of the Heart.— In 
life the pulsation of the apical part of the heart is most distinctly 
felt in the fifth intercostal space of the left side, about three 
inches from the side of the sternum. Here the fifth space is 
bounded by costal cartilages. The arrangement of structures 
between the costal cartilages is rather different from that 
between the ribs proper. The student is now to examine and 
dissect the structures which lie over the apex of the heart in 
the fifth intercostal space (fig. 226). These are: 

(1) The skin and superficial fascia already removed. 

(2) The origins of the pectoraHs major and rectus abdominis 
(fig. 226). 

(3) The external intercostal aponeurosis. Between the costal 
cartilages the external intercostal muscle is fibrous and forms 
this structure. 

(4) The internal intercostal muscle. 

(5) The intercostal vessels and nerves (fig. 226). Between 
the cartilages these perforate and lie deep to the internal inter- 
costal muscles. 

(6) Fascicuh of the triangularis sterni (fig. 226). 

(7) The sub-pleural tissue (fig. 225). 

(8) The parietal pleura (fig. 226). In the fifth space and 
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the one above it, the parietal pleura usually does not reach 
the sternum, but is reflected to the pericardium, an inch or an 
inch and a half from it. This reflection is seen. 

To give more room, tvi^o inches of the fifth and sixth costal 
cartilages should be cut away (fig. 226). 

(9) Through a windov? made in the parietal pleura, the 
mediastinal pleura (see p. 242 and fig. 238) is seen reflected 



Fig. 22G. — The eelationships of the PEKicAKDinji and pleura to the 

THOEACIC wall IN THE APICAL REGION. (After FrohSC.) 
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backwards on the pericardium. Between the reflection of the 
pleura and margin of the sternum the pericardium is exposed. 

(10) The pericardial sac is seen partly exposed and partly 
beneath the mediastinal pleura. In life the anterior edge of 
the lung fills the space between the parietal and mediastinal 
pleurae, and thus partly covers the heart. 

(11) When a window is made in the exposed part of the 
pericardium, the slpical region of the heart is seen. The 
part of the heart thus exposed is the right margin and apical 
region of the right ventricle. The inner surface of the fibrous 
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pericardium is seen to be lined by a smooth layer, the parietal 
serous pericardium. On it the surface of the heart rubs. It is 
through these layers of tissue now dissected that the physician 
listens when he auscultates the heart in the region of the apex 
beat. 

Dissection. — The intercostal muscles in an upper, middle, 
and lower intercostal space are now to be examined. 

Intepcostal Muscles. — These form two layers of oblique 
fibres, the external and internal intercostal muscles. Neither 
muscle extends the whole length of an intercostal space, the 
external being deficient in front and the internal behind. 

External Intercostals. — The fibres pass obliquely down- 
wards and forwards from the sharp lower border of the upper rib 
to the upper border of the lower rib of a space ; they extend 
from the tubercles of the ribs as far as the end of the bony por- 
tion of the costal arch. Between the costal cartilages they are 
replaced by a thin aponeurosis, the anterior intercostal mem- 
brane or aponeurosis. 

Internal Intercostals. — The fibres pass obliquely upwards 
and forwards from the upper border of the lower rib to the ridge 
which forms the inner margin of the subcostal groove above. 
On the upper spaces they extend from the sternum as far as 
the angles of the ribs. Behind the angles they are replaced by 
a thin aponeurosis, the poste7-ior intercostal membrane. 

Nbeve Supply. — From the intercostal nerves. 

Action. — They support and maintain the intercostal spaces, 
their chief function being the mechanical one of forming part 
of a flexible chest-wall. When they contract they diminish 
the intercostal spaces. The upper rib is fixed by the scalene 
muscles and the muscles attached to the sternum. If the first 
rib is fixed, the combined action of the intercostal muscles 
would be to elevate the other ribs towards the first, and thus 
act as muscles of inspiration. The student may test on himself 
the slight degree to which these muscles act during inspiration. 
He will find that the twelfth rib actually descends then. The 
elevation of the ribs which is felt on inspiration is due mostly 
to the action of the diaphragm (p. 252). 

Levatores Costarum (fig. 227). — The levators of the ribs— 
or rather of the angles of the ribs — form a series of twelve 
small muscles on the dorsal aspect of the chest oii each side. 
They are fan-shaped ; their expanded ends are inserted to the 
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Fig. 227. — Intercostal muscles and 

LEVATOEES COSTAKUM. (WilsOn.) 



upper border of the ribs between the tuberosity and angle. 
Their tips spring from the ends of the transverse processes of 
the seventh cervical to the eleventh dorsal vertebrae. Fibres 
may pass to two ribs. They are supplied from the intercostal 
nerves. 

Long-issimus Dorsi and Ilio-eostalis. — Notice, too, how the 
outer and middle columns of the erector spinas are inserted to the 
ribs between the tuberosities and angles (fig. 276, Part III.) 
They may depress the ribs, but they can also pull them back- 
wards and expand the chest. They use the ribs as levers to 
act on the dorsal part of the spinal column. When the spine 
is most erect, the chest is most expanded. 

Sternal Joints. — The 
sterno-clamcular joint is ex- 
amined by the dissector of the 
upper extremity (see fig. 228). 
The upper end of the ster- 
num serves as a rest for the 
clavicle. 

Interchondral Joints. — 
The prominent angles of the 
fifth, sixth, and seventh costal 
cartilages are in contact with 
the upper border of the carti- 
lages below. The points of 
contact are separated by 
synovial cavities. These may 
be best seen by shaving off a 
superficial layer of cartilage. There is a movement between 
these cartilages as the chest-wall rises and falls in respira- 
tion. 

Sterno-COStal Joints. — The cartilages of the first pair of 
ribs are continuous with the manubrium sterni (fig. 228). 

The second pair end at the lateral notches of the sterno- 
manubrial joint. When the superficial layer of their insertion 
is shaved off there is seen to be an interarticular septum with 
a synovial cavity above and below it (fig. 228). The joints 
are crossed in front and behind by anterior and posterior costo- 
sternal ligaments. 

The third and fourth pairs are inserted in a manner similar 
to the second pair. 




lY. Foarth dorsal Tevtebra. V. Fiftli rib. 1, 1. 
Levatores costarum muscles, long and short. 
2. External intercostal. 3. Internal inter- 
costal. 
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The fifth and, sixth have only one articular facet ; the 
synovial cavity may be absent. 

The seventh paw and occasionally the eighth end in front of 
the terminal part of the sternum. They are bound there by 
ligamentous tissue. 

Sterho-manubrial Joint (fig. 228) . — The manubrium is bound 
to the sternum by a disc or layer of fibro-cartilage. Anterior and 
posterior fibrous ligaments cross the joint in front and behind. 
A synovial cavity may be present. In inspiration, the body 
of the sternum (meso-sternum) is bent a little inwards at this 



Fig. 228. —The stekno-clavioulak and costo-sternal joints. 



inter-artic. cartiK 

interclav. lig. 



clavicle 



frf-fhomb. lig. 




manubrio-stern. joint 
s'ynov. cavities 

joint ; the anterior sterno-manubrial angle becomes then more 
pronounced. This joint may be obliterated in old age. 

Stepno-ensiform Joint. — In the young a disc of cartilage 
is present. About the sixtieth year the ensiform unites with 
the sternum. The joint is surrounded by much fibrous tissue. 

Posterior Sternal Ligaments. — The posterior aspect of 
the sternum is covered by a layer of longitudinal ligamentous 
fibres, continuous with the periosteum. Above they end in 
the sheaths of the sterno-hyoid and sterno-thyroid muscles, and 
through them in the cervical fascia. 
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Anterior Sternal Ligaments. — Ligamentous fibres of 
origin of the two great pectoral muscles cross tHe sternum; 
others are arranged longitudinally. They are continuous with 
the tissue of the linea alba. 

The sternum serves (1) as part of the thoracic wall ; (2) as 
a fulcrum on which the sternal ribs move ; (3) as a basis from 
which muscles act. The pectoralis major, sterno-mastoid, 
sterno-hyoid, sterno-thyroid, triangularis sterni, transversalis 
and diaphragm are attached to it (see fig. 235). 

Blood Supply of the Thoracic Walls. — The vessels and 
nerves of the costal wall of the thorax are now to be examined. 
Each costal wall of the thorax is supplied by : 

(1) Nine intercostal arteries, branches of the aorta (fig. 230). 

(2) The internal mammary, a branch of the first stage -of 

the subclavian (fig. 229). 

(3) The superior intercostal, a branch from the second stage 

of the subclavian (fig. 232, 8). 

The intercostal membrane and internal intercostal muscle 
are to be removed from the interchondral parts of the upper 
eight spaces. The internal mammary arteries will then be 
found passing down each side of the sternum, rather more than 
half an inch from its lateral margin (fig. 229) . Anterior per- 
forating branches come through the spaces to the pectoral 
muscles and skin. Two anterior intercostal branches pass 
outwards in each space. The internal mammary divides behind 
the sixth cartilage into superior epigastric, which pierces the 
diaphragm, and the musculo-phrenic, , which passes outwards 
above the costal attachment of the diaphragm, supplying two 
branches to each space, as low as the tenth, and also twigs to the 
diaphragm. Behind the artery lie the pleura and triangularis 
sterni (fig. 226). 

To Open the Thorax. — To examine the arteries and nerves 
with greater ease, it is better now to remove the- costal wall on 
each side. This is done : (1) By detaching the cartilages 
between the first and seventh ribs from the sternum, and 
dividing the pleura and triangularis sterni ; (2) by running the 
knife along the outer border of the first rib from its sternal 
end to its tuberosity ; (3) by cutting through the lower six 
ribs (except the twelfth) and the pleura above the attachment 
of the diaphragm ; the line of section will be found to correspond 
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to the costo-chondral junctions; (4) by dividing the ribs in- 
ternal to their angles by a bone forceps. By these four 
sections the greater part of each costal wall is removed. 

To Eaise the Lung.— There are two difficulties to 
be surmounted. It is rather uncommon to find the lung free ; 
in dissecting-room subjects, either from tuberculosis or pleurisy, 

Fig. 229. — The aeteeies of the thoeaoic and abdominal walls. 
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the parietal and visceral pleurae are partly or completely 
adherent, and it requires considerable force to free the costal 
wall from the lung. Even if free, a difficulty will be found in 
raising the posterior convex border of the lung so as to 
expose the spinal wall of the thorax and the origins of the 
II. Q 
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Fig. 230. — The course of the left vagus and origin of the intercostal 
ARTERIES AND NERVES. (Hirsckfeld and LeveillcK) 
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intercostal vessels and nerves, and maintaining it in the raised 
position. If these two difficulties are found insurmountable, 
then the student must turn first to the dissection of the lung 
and pleura (p. 238), and afterwards return to the vessels and 
nerves of the costal wall when the lung has been removed. 

Intercostal Vessels. — The nine lower intercostal spaces are 
mainly supplied by the intercostal branches of the thoracic 
aorta, the two upper spaces being supplied by the superior 
intercostal artery, a branch of the subclavian. 

The aortic intercostal arteries (fig. 281), nine in number, 
arise from the posterior surface of the aorta, in the posterior 
mediastinum, and enter their respective spaces by passing 
underneath the pleura and gangliated cord of the sym- 
pathetic (fig. 230). Owing to the aorta lying to the left of the 
middle line, the arteries of the right side are longer than those 
of the left side and pass over the bodies of the vertebrae and 
underneath the oesophagus, vena azygos major, and thoracic 
duct. After ejich artery enters its space it lies between the 
pleura and -external intercostal muscle, and then passes- 
forwards between the external and internal intercostal muscles, 
close to the subcostal groove, having the intercostal vein 
above and the intercostal nerve below it (fig. 225). In front 
of the angle it gives off a collateral branch to the lower 
part of the space which, with the terminal artery, anastomoses 
with the two anterior intercostal branches of the internal 
mammary artery in each space (fig. 229). 

Beanches. — (a) A dorsal branch (fig. 281) passes back- 
wards between the transverse processes, internal to the superior 
costo-transverse ligament. It supplies a spinal branch, through 
the intervertebral foramen, to the canal and cord. The dorsal 
artery passes backwards with the posterior branch of a spinal 
nerve, and ends in the muscles and integuments of the back 
(fig. 231). 

(b) A collateral branch (fig. 281) passes forwards on the 
upper border of the lovver rib of the space. This anastomoses 
in the anterior part of each space with the lower anterior 
intercostal branch of the internal mammary artery. 

(c) A lateral branch (fig. 231) accompanies the lateral 
cutaneous branch of the corresponding intercostal nerve ; from 
the upper of these, branches are supplied to the mammary 
gland. 
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(d) Muscular branches are supplied to the intercostal 
muscles. 

The Superior Intercostal Artery supplies the upper two 
intercostal spaces in a manner similar to the aortic intercostals. 
It springs with the deep cervical from the second stage of the 
subclavian. It reaches the first intercostal space by passing 
over' the'! neck of the first rib on the outer side of the sym- 



PiG. 231. — The disthibution or A typical inteecostal ahteey. 
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pathetic cord. It lies outside the pleura and over the first 
dorsal nerve (fig. 232, s). 

The Deep Cervical Artery, which may be regarded as its 
dorsal division or branch, reaches the back of the neck by passing 
between the neck of the first rib and the transverse process of 
the seventh cervical vertebra. It then ascends between the 
complexus and semispinalis and anastomoses with the princeps 
cervicis of the occipital artery. 
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Internal Mammary Artery (fig. 229). — The internal mam- 
mary springs from the first stage of the subclavian artery. 
It at once passes down on the outer surface of the pleura, 
behind the subclavian vein. The phrenic nerve lies sometimes 
to its outer, sometimes to its inner side. It enters the thorax 
behind the cartilage of the first rib. Passing down about half 
an inch from the margin of the sternum behind the costal 
cartilages as far as the siiith interspace, it divides into its two 
terminal branches, the superior epigastric and musculo-phrenic 
arteries. 

In the thorax it lies at first between the costal cartilages 
and the pleura, but beyond the second or third interspace the 
triangularis sterni separates it from the pleura (fig. 226). It 
is accompanied by vejicB oomites, which xmite above to form 
a single vein. This opens into the innominate vein of its own 
side. 

Branches. — (1) Anterior intercostal, two into each space. 
These anastomose with the terminal and collateral branches of 
each intercostal artery. Beyond the sixth interspace they are 
derived from the musculo-phrenic artery. They lie deep to the 
internal intercostal muscle at their origin, but pierce the muscle 
as they pass outwards (fig. 231). 

(2) Gomes nervi phrenici joins the phrenic nerve and 
passes to the diaphragm. It is commonly of very small size. 
. (3) Sternal to the back of the sternum. 

(4) Perforating to the integuments and muscles of the front 
of the chest. Those of the third, fourth, and fifth spaces supply 
the mammse. 

(5) Pericardiac and mediastinal. 

(6) The superior epigastric passes behind the seventh 
costal cartilage to enter the sheath of the rectus abdominis. 
It joins the branches of the deep epigastric and lumbar arteries 
(fig. 229). 

(7) Musculo-phrenic. — It passes downwards and outwards 
on the upper surface of the diaphragm behind the seventh, 
eighth, and ninth costal cartilages, and supplies two anterior 
intercostal branches to each space as low as the tenth. Its 
terminal twig pierces the diaphragm and ends by anastomo- 
sing with the phrenic arteries. Branches are supphed to the 
diaphragm. 

Veins of the Intercostal Spaces (fig. 232).— The venous 
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blood is returned from the intercostal spaces by the following 
veins : 

Eight Side. 

(1) Vena azygos major. 

(2) Eight superior intercostal vein. 

(3) Intercostal vein of first space. 

(4) Eight internal mammary vein. 

Left Side. / 

(1) Ijeft inferior vena azygos, or vena azygos minor 

inferior. 
('2) Left superior vena azygos, or vena azygos minor 

superior. 

(3) Left superior intercostal vein. 

(4) Intercostal vein of first space. 

(5) Left internal mammary vein. 

In the spaces the arrangement of the veins corresponds to 
that of the arteries. Both arteries and veins supply the rich 
sub-pleural vascular plexus. The terminations of the veins 
differ on the right and left sides. 

(1) The intercostal vein of the first sjjace on both sides ends 
in the innominate vein, or a branch of the innominate. 

(2) Vena Azygos Major (fig. 232, !5). — The intercostal veins 
of the lower ten spaces of the right side join the vena azygos 
major. The veins from the second, third, and fourth spaces unite 
in a common trunk before joining it {right superior intercostal 
vein). The anterior intercostals of these- spaces end in the 
internal mammary vein. The vena azygos major begins in the 
abdomen by tributaries from the ascending lumbar and renal 
veins (fig. 232). It can be seen beneath the pleura, lying in 
the posterior mediastinum, but the pleura should not be dis- 
turbed now. It can be followed behind and over the root of the 
right lung to its junction with the superior vena cava (fig. 237). 
It enters the thorax with the thoracic duct by the aortic 
opening of the diaphragm. 

(3) The internal mammary vein is represented by venee 
comites. These unite and end in the innominate vein. 

(4) The left inferior vena azygos commences in the abdomen 
ia the same manner as the vein on the right side. It perforates 
the left crus as a very small vein and receives the veins of the 
lower three spaces, then crosses behind the structures of the 
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Fig. 232.— The azygos a\d ascknding lumbar veins. (Criiveilhier.) 




J. Right internal jugular vein. 2, Left Internal jugulai* vein. 3. Right external jugular vein. 
4. Left external jugular vein. 5. Right innominate vein. 6. Left innominate vein. 7. Right 
superior intercostal vein. 8. Left superior intercostal artery. 9. Thymic vein. 10. Left 
internal mammary vein. 11. Right internal mammary vein. 12. Left superior intercostal 
vein, joining superior hemi-azygos vein. 13. Vena cava superior, receiving the vena azygos 
major. 14. Left bronshus. 15, Vena azygos major. 16. Vena azygos superior. 17. Quad- 
ratus lumborum. 18. Inferior hemi-azygos vein. 19. Vena cava inferior. 20. Abdominal 
aorta. 21. Bight common iliac artery, 22. Ascending lumbar vein. 33. Right commou 
iliac vei,n. 24. Left common iTiac artery. 26. Left common iliac vein. 
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posterior mediastinum, in which it hes, and joins the vena 
azygos major (fig. 232). 

(5) The left superior vena azygos receives the intercostal 
veins of the fifth, sixth, seventh, and eighth spaces. It crosses 
the posterior mediastinum a httle above the last and terminates 
in the vena azygos major. 

(6) The left superior intercostal vein is of embryological 
interest. It corresponds to the terminal part of the vena 
azygos major and part of the superior vena cava (see fig. 247, 
p. 266). It receives the intercostal veins of the second, third 
and fourth spaces of the left side, passes over the arch of the 
aorta beneath the pleura, and terminates in the left innominate 
vein (fig. 232, 12). A branch can frequently be traced from it 
to the pericardium. It pierces the pericardium and passes into 
the vestigial fold of Marshall and ends in the coronary sinus of 
the heart. This small branch represents the left superior vena 
cava. Cases occur in which it replaces the right superior 
vena cava (fig. 247). In the early fcetus both right and left 
superior venae cavse exist. 

Intercostal Nerves. — ^The costal wall is supplied by twelve 
pairs of intercostal nerves, each pair lying below the corre- 
sponding pair of ribs. Each intercostal nerve represents the 
anterior division of a dorsal spinal nerve (fig. 233). 

Oeigin and Couesb. — The dorsal nerves are formed in the 
intervertebral foramina by the union of the anterior and 
posterior roots, and emerge from each foramen above the head 
of the rib which forms the lower boundary of the spaces to , 
which the nerve belongs. Hence the nerves lie below the 
intercostal arteries (fig. 230). 

As each nerve emerges from the foramen it divides into 
an anterior and posterior division (fig. 233). The anterior 
division forms the intercostal nerve. It passes forwards first in 
the sub-pleural tissue, then between the internal intercostal 
membrane and the external intercostal muscle, and beyond the 
angles, between the internal and external intercostal muscles. 
Between the cartilages of the ribs it passes deep to the internal 
intercostal. The anterior terminal branches of the upper six 
nerves perforate at the side of the sternum and form the 
anterior cutaneous branches to the skin of the anterior part of 
the chest (fig. 233). The anterior cutaneous branches of the 
upper two nerves are very slight. 
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The lower six nerves (seventh to twelfth pairs) pass beneath 
the costal cartilages, enter the belly-wall, and end by perforating 
the rectus muscle and its sheath. They end as the anterior 
cutaneous branches of the abdomen (fig. 13'2, p. 24). 

The intercostal nerves supply the intercostal muscles ; the 
lower six also supply the muscles of the belly-wall. They also 
supply the triangularis sterni and serratus posticus superior and 
inferior. All the muscles supplied by the intercostal nerves 
may act as muscles of respiration. 

Fig. 233. — The disteibution of a typical dorsal nerve. 
post, root gang. j ^^^^ 



post, cut 




div. 



lat. cut. 
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Latbeal Cutaneous Bbanghbs. — Each intercostal nerve, 
a little distance in front of the angles of the ribs, gives off a 
large lateral cutaneous branch which perforates the external 
intercostal muscle and is distributed to the skin on the side of 
the body (fig. 233). As they emerge at the origin of the external 
oblique muscle of the abdomen, each lateral cutaneous nerve 
divides into anterior and posterior branches (fig. 119, p. 4). 
The lateral cutaneous branches of the first, second, third, and 
twelfth nerves differ from the typical nerves just described. 
The lateral cutaneous branch of the first nerve is said to be 
absent ; it would, perhaps, be more correct to say that it is of great 
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size, crosses the neck of the first rib, joins the eighth cervical - 
nerve to form the lower trunk of the brachial plexus, and is 
thus distributed to the arm. Part of the second intercostal 
nerve may join it. The lateral cutaneous branch of the 
second nerve perforates the costal wall in the axillary area 
(inner wall of axilla) and passes without dividing to the skin of 
the arm as the intercosto-humeral nerve. The third lateral 
cutaneous neriie, as a rule, sends twigs to the skin of the arm. 
It divides into anterior and posterior branches, like the typical 
nerves ; it is the posterior branch which reaches the arm and 
posterior wall of the axilla. The lateral cutaneous nerve of the 
twelfth dorsal nerve forms the iliac branch. It does not divide 
into anterior and posterior branches. It corresponds to the 
intercosto-humeral of the upper extremity. 

Posterior Divisions of the Dorsal Nerves. — The posterior 
divisions of the dorsal nerves supply the muscles of the spine, the 
joints of the spinal column, the membranes of the cord, and skin 
of the back (fig. 233) . Bach nerve passes backwards between two 
transverse processes, with the superior costo-transverse ligament 
to its outer side and the capsule of the articular processes to its 
inner side. Bach nerve divides on the longissimus dorsi, the 
imier branch passing to the dorsal surface on the inner side of 
the muscle, the outer on the outer side (fig. 233). The upper 
six internal branches end as the posterior cutaneous nerves ; 
in the lower six they come from the external branches. 

Thus it will be seen that the twelve pairs of dorsal nerves 
supply the trunk, thoracic and abdominal walls (both skin and 
muscles), between the neck above and the groin below. Bach 
pair of dorsal nerves, through the posterior, lateral and anterior 
cutaneous branches, supply a circular belt of skin or cutaneous 
segment of the body. 

Nerve Supply of the Thoracic and Abdominal Viscera. — 
The dorsal nerves supply visceral branches to all the organs 
of the thorax, to the abdominal viscera, excepting those of the 
pelvic region, and to certain structures in the head and neck. 
These nerves, emerging by the white rami communicantes (fig. 
234), pass in the sympathetic ganglia and cord and splanchnic 
nerves to the sympathetic plexuses in the thorax, abdomen, and 
head and neck. It will thus be noted that the viscera of the 
thorax and abdomen are supplied by the same nerves as supply 
the containing walls. 
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Rami Communicantes.— Each dorsal nerve gives off, as 
it emerges from the intervertebral foramen, a white ramus 

Fig. 234.— The nekve supply of the thoracic axd abdominal 
VISCERA. {HirschfeJd arid LoreilU.) 




1. Posterior auricular artery, 2. Temporal artery. 3. Occipital artery. 4. Glosso-pharyngeal 
nei-ve. 5, 5. Spinal-accessory nerve. 6, 6. Pnenmogastric nerve. 7. Sterno-mastoid (cut). 
8. Facial artery. 9. Hypoglossal nerve with communication from second cervical nerve. 10. 
Lower end of ditto. 11. Superior cervical ganglion of sympatlietic. 12. Digastric, 13. Third . 
cervical nerve. 14. Superior laryngeal nerve. 15. Internal carotid. 16. Thyro-hyoideus. 
17. External carotid. 18. Common carotid. 19. Fourth cei-vical nerve. 20. Inferior con- 
strictor of pharynx. 21. Phrenic nerve on scalenus anticus. 22. Crico-thyroideus. 23. 
Middle cervical ganglion, 24. Trachea. 25, Thyroid axis. 26, Recurrent laryngeal nerve, 
27. Subclavian artery. 28. Innominate artery. 29. (Esophagus. 30. Vena cava superior 
(cut), 31. Gangliated cord of sympatlietic. 32. Posterior pulmonary plexus. 33. Phrenic 
nerve (cut). 35. CEsopliageal plexus. 37. Vena azygos major. 39. Thoracic duct. 41. 
Thoracic aorta. 43, Great splanchnic nerve. 
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communicans to the ganglion situated over the head of the rib 
below the foramen and beneath the pleura (fig. 234). The 
ganglion gives back to the nerve a grey ramas. 

Sympathetic Ganglia and Cord. — There are tvi^elve gangha 
on each side (fig. 234). The upper ones lie over the heads of 
the ribs, but the lower ones approach the bodies of the 
vertebrse. The first lies below the head and neck of the first 
rib, and is often partially fused with the last cervical ganghon. 
The chain or cord between these two ganglia surrounds 
the subclavian artery, and forms the annulus of Vieussens. 
Through this part of the chain, nerve fibres stream up to the 
eye and to the glands of the head and neck (fig. 234, 27). 

Thoracic Splanchnies. — From the upper four or five ganglia, 
splanchnic nerves pass into the posterior mediastinum, where 
they will be followed later (fig. 234). They end with branches 
of the vagus in the aortic and pulmonary plexuses, supplying 
vaso-motor nerves to the lungs. They are also the sensory 
pathways for those organs. 

Abdominal Splanchnies (fig. 173, p. 118). — These are 
examined by the dissectors of the abdomen and are three in 
number. 

(1) The great splmichnic arises from the ganglia of the 
sixth, seventh, eighth, and ninth nerves. It passes down 
beneath the pleura on the bodies of the vertebrae. It pierces 
the crus of the diaphragm and ends in the semilunar ganglion. 

(2) The small splanchnic nerve arises from the sympathetic 
ganglia of the tenth and eleventh nerves. It passes through 
the crus or under the internal arcuate ligament, and ends in 
the semilunar ganglion and renal plexus. 

(3) The smallest splanchnic nerve accompanies the last to 
the renal plexus ; it arises from the last dorsal ganglion. 

The oblique upward course taken by the upper intercostal 
vessels is due to the descent of the heart pulling the aorta 
downwards after it. The thoracic origin of the abdominal 
splanchnic nerves is owing to the fact that the abdominal 
viscera were developed in front of the lower seven dorsal 
vertebrae. The lungs are developed later and push the 
abdominal viscera backwards from their original position. 

Lymphatics of the Costal Wall. —The lymphatic vessels 
in the costal wall of the thorax accompany the veins. They 
drain the parietal pleura and form a rich plexus in the sub- 
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pleural tissue. In front they end in the anterior intercostal 
glands, which lie on each side of the internal mammary artery. 
They end behind in the posterior intercostal glands, between 
the heads of the ribs, and in the glands of the posterior media- 
stinum. On the right side the lymphatics from the upper 
surface of the liver join those of the diaphragm, and end in 
the mediastinal glands. The lymph of the right side of the 



Fig. 235. — The posteriok aspect of the steknum, showing the origin of 
the triangularis sterni, diaphragm and reflection of the pleur.e. 
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thorax passes to the right lymphatic duct ; on the left side, 
to the thoracic duct. 

Triangularis Sterni (fig. 235).— Oeigin. From the side of 
the ensiform process and lower part of the sternum. 

Insertion. —To the inner aspects of the third, fourth, and 
fifth ribs. The points of insertion correspond with the points 
of origin of the pectoralis minor. 

Nerve Supply. — From the intercostal nerves. 
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Action. — This muscle is not well developed, being partly 
fibrous, and evidently in a retrograde condition. If the sternum 
is fixed it depresses the ribs ; if the ribs are fixed, it elevates 
the sternum. 

The triangularis sterni is a continuation into the thorax 
of the transversalis abdominis, the origin of the diaphragm 
separating them (fig. 235). It separates the plem'a from the 
costal cartilages. The internal mammary artery lies between it 
and the cartilages. 

Subcostal Muscles.— These irregular muscle slips will be 
seen lying beneath the pleura on the posterior aspect of the 
costal wall, crossing one or two ribs. They are attached to 
the inner aspect of the ribs, and belong to the same layer as 
the transversalis abdominis and triangularis sterni. 



DISSECTION II 
THE LUNGS AND PLEURA 

The Cavity of the Thoeax is now seen to be divided into 
the following three parts (fig. 236) : 

(1) Kight pleural space, containing the right lung. 

(2) Left pleural space, containing the left lung. 

(3) The mediastinal space (mediastinum), between the two 

pleural spaces. It contains the heart, great vessels 
and structures passing between the neck and abdomen 
(fig. 236). 

THE PLEURAE 

Visceral and Parietal Pleurae. — In life each lung fills its 
pleural cavity ; the surface of the lung, covered by the visceral 
pleura, is in apposition with the walls of the pleural cavity lined 
by the xiarietal pleura (fig. 236) . The bronchus, the pulmonary 
arteries, veins, nerves, and lymphatics enter at the inner side 
of the lung and form its root (fig. 237). On the root of the 
lung, and for some distance below it, the visceral and parietal 
pleurae become continuous. Only there are they continuous 
in health ; but, as a result of disease (pleurisy), the parietal and 
visceral pleurae may adhere in patches or entirely. 
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Sub-pleural Tissue and Sub-pleural Plexus.— The parietal 
pleura, except on the diaphragm, is loosely bound down by sub- 
pleural tissue. In the tissue there is a rich plexus of vessels 
which nourish the pleura. The vessels are derived from 
every artery and vein that supply the walls of the thorax. 
There is also a very rich network of lymphatic vessels in 
communication by stomata with the surface of the pleural 
space. The visceral pleura cannot be peeled from the surface 



FlQ. 236. — DiAGEAJIMATIC TKAXSVEKSE SECTION OF THE THOEACIC CAVITY, 
SHOWING ITS DIVISION INTO THEEE COMPAETHENTS. 
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of the lung, so firmly is it bound down. The visceral sub- 
pleural plexus is supplied from the bronchial vessels ; the lym- 
phatics are numerous, and are marked by minute patches of 
soot and dust which have passed into them from the air alveoli. 

Parietal Pleura.— The parietal pleura lines the pleural 
space in which the lung is contained. It consists of four 
parts : (1) Costal ; (2) Diaphragmatic ; (3) Cervical ; (4) Media- 
stinal. 

The Costal Pleuea lines the inner aspect of the costal 
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wall, covering the lateral part of the spinal wall behind and 
sternal wall in front (fig. 236). 

The Diaphragmatic Pleura covers the dome-shaped 
parts of the diaphragm which form the floors of the two pleural 



Fio. 237. — Diagram of the MEDiASTixnM fbom the bight hide, showing its 
DIVISIONS. The stkuctuees in the boot of the l0ng aee ai^so shown. 
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spaces. It becomes continuous with the costal pleura at the 
attachment of the diaphragm (fig. 238) . 

The Cervical Pleura lines the apical fibrous dome 
(Sibson's fascia) (fig. 237). It is continuous with the costal 
pleura at the upper border of the first rib, and lies above the 
level of that rib and behind the sternal third of the clavicle. 
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Mediastinal Plkuea (fig. 237).— The mediastinal part of 
each pleural sac stretches from the sternal to the spinal wall 
of the thorax. Between the mediastinal pleurae lies the media- 
stintam, a space containing the heart and structures passing to 
and from it, the oesophagus, thoracic duct, and vagus nerves 
(fig. 236). Above, the mediastinal pleura is continuous with 
the cervical ; below it joins the diaphragmatic ; on the spinal 
and sternal walls it is continuous with the costal pleura. The 
root of the lung pierces it ; on the root of the lung it is con- 
tinuous with the visceral pleura (fig. 237). 

Lig-amentum Latum Pulmonis. — When the basal part of 
the lung is pulled away from the mediastinum, a fold of pleura 
will be seen uniting the mediastinal and visceral pleurae. It is 
continuous with the pleura on the root of the lung above ; its 
free lower edge lies above the diaphragm (fig. 237). 

Pleural Villi and Appendices.— In the recesses or 
fornices between the diaphragmatic and costal pleurae, small 
triangular free folds of the membrane may be seen. They 
often contain much fat. On their edges occur villi. 

Struetupes seen beneath the Rig-ht Mediastinal Pleura 
(fig. 237). — (1),Nbevbs. (a) The phrenic passes down on the 
superior vena cava and heart, in front of the root of the lung. 
(6) The vagus is seen passing downwards on the side of the 
trachea, then behind the root of the lung (fig. 234). 

(2) Heaet and Vessels (fig. 237). — The superior and the 
intra-thoracic part of the inferior vena cava (half an inch in 
extent). Behind the last vessel there is a small pleural recess. 
The right auricle and part of the right ventricle within the 
pericardium. The right aspect of the ascending aorta and its 
innominate branch. 

(3) The CEsoPHAGUS passes down in front of the spinal 
wall. Only its lower part is not in contact with the right 
pleura (fig. 238). 

(4) The Trachea. 

(5) The lower part of the Thqeacic Duct. 
(0) The Vena Azygos Majoe (fig. 237). 

Structures beneath the Left Mediastinal Pleura (fig. 230). — 
(1) Nerves. As on the right side. 

(2) Heart and Blood-vessels. — The left ventricle and 
part of the right ; part of the left auricle and pulmonary artery, 
.all within the pericardium. The left aspect of the. aortic arcii 
II, B, 
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and descending aorta. The left carotid and subclavian arteries ; 
the left innominate vein. 

(3) The CEsoPHAGUs, which is seen at the upper and lower 
parts only. 

(4) Teachea. 

(5) The Thoracic Duct above. 

(6) The Left Bi'peeioe and Infeeige Azygos' Veins. 
The Left Supbeioe Intbecostal vein. 

The Sternal Reflection of the Mediastinal Pleurae.— 
Erom the insertion of the second pair of cartilages to the 
insertion of the fourth pair, the right and left mediastinal 
pleurse are in contact, and form a membrane or mesentery 
between the heart and the sternum (fig. 235). Here the 
anterior edges of the lungs pass under the sternum. Behind 
the manubrium, the mediastinal pleurae diverge, each passing 
to the cervical pleura behind the sternal insertion of the first 
rib. Between them are situated remnants of the thymus- 
and lymphatic glands. The pericardium projects most to the 
left side, and carries the left pleura an inch or more awaj^ from 
the sternum beneath the fourth and fifth intercostal spaces 
(fig. 226, p. 220). The right pleura passes down behind the 
sternum to the insertion of the sixth costal cartilage. 

The Position of the Pleurae and Lung's on the Surface 
of the Thorax (see fig. 223, p. 215). — The diaphragm forms the 
thoracic floor and abdominal roof. Its upper surface is covered 
by the diaphragmatic parts of the two pleurae and the diaphrag- 
matic part of the parietal pericardium (fig. 238) . On it rest the 
concavebases of the lungs and diaphragmatic surface of theheart. 
Its lower surface is covered by peritoneum, and rests on the 
liver, stomach, spleen and kidneys (figs. 185 and 185a, p. 146). 
The surface marking of the diaphragm, then, is a matter of the 
utmost importance, seeing that it marks the limits of so many 
organs, among them the lower limits of the pleurae and lungs. 

The Position of the Diaphragm. — The position of the 
diaphragmatic domes has alreg,dy been indicated (fig. 223, p. 215). 
The line of its costal attachment indicates the lower limit of 
the pleurae — the point at which the costal unites with the 
diaphragmatic pleura. The attachment of the circumference 
of the diaphragm is indicated thus : 

(1) The sternal insertion of the seventh pair of costal carti- 
lages and the cartilages themselves indicate the diaphragmatic 
atta(?]timent in front. _ , 
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{'2) The tip of the twelfth dorsal spine and the position of 
the spinal ends of the twelfth pair of ribs are found and marked 
to indicate the level of the diaphragmatic attachment behind. 

(3) An oblique line on each side of the chest, uniting the 
outer ends of the seventh costal cartilages with the tip of the 
twelfth dorsal spine, indicates approximately the line of the 
diaphragm and lower limit of the pleura. The margin of the 
lung reaches within an inch of the pleural line during inspira- 

FlG. 238. — Dl.\GBAM OF THE RELATIONS Or THE THORACIC ASPECT 
OF THE DIAPHRAGM. 
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tion. Below the line of the lung, the costal and diaphragmatic 
pleurse are in contact.- 

The position and relations of the cervical and sternal 
surfaces of the pleura have been already indicated (see pp. 240 
and 242). 

THE LUNGS 

The lungs fill accurately the pleural spaces ; they present 
the same surfaces as the parietal pleura, and are, like the cavities, 
they fill, irregularly conical in shape. _. :■ 

B 2 
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Each lung presents the following Surfaces (figs. 239 
and 240) : 

(1) Costal. — The visceral pleura covering this surface of 
the lung lies against the costal pleura and the structures 
of the costal wsill of the thorax. It fills the concavity of the 

Fio. 239. — The inner aspect of the eight lung, showing its relations 
TO the structures of the mediastinum. {Anderson ; after His.) 




1. For right inuomiuate vein. 2. Bronchi. 3. For trachea. 4. For oesophagus (the position is 
indicated above, bnt there is no distinct impression above tlie hilum). 5. Por lower end of 
vena cava superior. 6. For left auricle. 7. Veins. 8. For vena cava inferior, y. Arteries. 
10. For aorta. 11. For riglit auricle' and right ventricle (latter below). 



costal wall, which, it will be remembered, is specially marked 
behind at the angles of the ribs (fig. 236). The posterior or 
vertebral border of this surface is rounded and long, lying in 
contact with the bodies of the vertebrae from the first to the 
eleventh. The anterior margin is sharp, short, and lies under 
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the edge of the sternum from the second to the sixth cartilages 
on the right side, and from the second to the fourth on the 
left. The anterior border of the left lung is notched below 
where it lies beneath the fourth and fifth spaces and over the 
pericardium (see fig. 223, p. 215). 

(2) Diaphragmatic. — This surface is concave, and caps the 
dome of the diaphragin and the abdominal contents of the 
dome. The surface is directed forwards and downwards. Its 
outer or costal margin is convex, sharp, and lies in the recess 
between the costal and diaphragmatic pleurae. Its inner or 
mediastinal margin lies at the junction of the mediastinal and 
diaphragmatic pleurae. 

(3) Mediastinal. — This surface is in contact with the 
uaediastinal pleura and the structures beneath it (figs. 237, 239, 
240). Distinct impressions on this surface of the right lung 
are to be seen for the right auricle, superior and inferior venae 
cavae. The arch of the aorta, the innominate, and part of the 
right ventricle also are in contact with it. On the left lung 
there is a deep cardiac impression, into which the left half of 
the heart projects. The posterior border of its mediastinal 
surface is grooved by the descending aorta, the left carotid 
and subclavian vessels ; the oesophagus above and below 
(fig. 240). 

(4) Ceevical or Apical. — It is continuous with the costal 
and mediastinal surfaces opposite the inner margin of the 
first rib. It is in contact with the cervical parietal pleura and 
projects above the first rib. The subclavian vessels groove it. 

The encroachment of the liver on the floor of the right 
pleural space makes the right lung the shorter of the two ; the 
encroachment of the heart on the mediastinal wall of the left 
pleural space makes the left lung the narrower of the two. 

Lobes of the Lung*. — The right lung is divided by two 
fissures, the oblique and transverse, into three lobes — up^jer, 
middle, and inferior (fig. 239). The left lung is divided into 
upper and lower lobes by the oblique fissure. The upper and 
middle lobes of the right side correspond to the upper lobe of 
the left side. The upper lobe may be affected in disease while 
the lower is free ; the position of the oblique fissure of each lung 
on the surface of the thorax is therefore important. 

The oblique fissure commences opposite the third dorsal 
vertebra (second dorsal spine) and ends below at the costal 
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or lower margin of the lung, near the sternal end of the sixth 
costal cartilage. On the left side it terminates an inch 
further from the sternum than on the right side. The position 
of the fissure cutting off the middle from the upper lobe of the 

Pig. 240. — Innek aspect or the left lung, showing its relations to the 
STBUCTURES OF THE MEDIASTINUM. {Anclersoii ; after His.) 
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1. Position of oesophagus and tracliea (no impression). 2. For left common carotid artery. 3. 
Bronchus. 4. For arch of aorta. 5, For dorsal aorta. 6. For pulmonary ai-tery. 7. For 
oesophagus. 8. Veins. 10. Arteries, 12. For right auricular appendage. 14. For right 
ventricle and pulmonic sinus arteriosus. 16. Arteries. 18. For left ventricle. 20. For cardiac 
.apex. 



right lung is indicated by a line drawn from the insertion of 
the third right cartilage to the mid-point of the line of the 
obHque fissure. The pulmonary fissures are frequently partly or 
completely closed, commonly by disease ; sometimes they are not 
developed. 
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Characters of the Pulmonary Tissue.— The elasticity of 
the puhnonary tissue is well seen in the collapse of the lung 
on the admission of air to the pleural space ; the elasticity of 
the lung plays a considerable part in emptying the lung in 
expiration. It feels spongy; the air in the vesicle crackles 
when the pulmonary tissue is rubbed between the fingers. 
Normal and healthy lung floats in water. 

Structures which enter and leave the Lung-. — The lungs 
are free except at a part of their mediastinal surface, where 
structiires enter and emerge from it (fig. '237). These structures 
form the root of the lung ; they are enclosed by a sheath of 
pleura continuous with the mediastinal and visceral pleura, and 
with the folds of the ligamentum latum pulmonis below. 

Root of the Lung-.— Each root is made up of (fig. 237) : 

(1) Pulmonary Veins. 

(2) Pulmonary Artery. ' 

(3) Bronchus. 

(4) Nerves. 

(6) Lymphatic Vessels and Glands. 

(6) Bronchial Arteries. 

(7) Connective Tissue. 

(8) A sheath of pleura. 

Pulmonary Veins (fig. 241). — Within the lung the blood 
becomes arterialised. The first structures encountered when the 
pleura is reflected from the front of the root of the lung are the 
two pulmonary veins (fig. 241, 20) ; they convey the arterial 
blood from the lungs to the left auricle. By the use of the 
scalpel handle they can be seen to enter this cavity at the back of 
the heart. They leave the lung in front of and rather below 
the other structures, except some tributaries of very considerable 
size which emerge as the most posterior structures of the root. 

Pulmonary Arteries (fig. 241). — Behind and above the veins 
will be found the pulmonary artery, the vessel which brings the 
venous blood from the right ventricle and distributes it to the 
capillary plexuses which surround the air vesicles of the lungs 
(fig. 241, 5, 6, 7). The arteries enter and divide in the root of the 
lung behind the veins, in front of and rather below the bronchus, 
but some branches pass behind the bronchi and enter the lung 
(fig. 240). The origin of the right and left pulmonary artery 
should be seen now. Make a window in the pericardial sac 
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beneath the left mediastinal pleura. The pulmonary aorta will 
be seen within the sac, rising from the upper end of the right 
ventricle and bending backwards in front and to the left side, 
of the systemic aorta (fig. 241, 5). It bifurcates into right and 
left pulmonary arteries as it perforates the posterior wall of the 
pericardium, above the base of the heart formed by left auricle. 
Hence the arteries appear at a higher level than the pulmonary 
veins, which end in that chamber. The right ventricle is the 
pulmonary pump, and keeps up the circulation through the 
pulmonary arteries and veins. 



Fig. 241. — The heaet and lungs. (Wilson.) 




1. Eight Yeiitriole. 2. Left ventricle. 3. Bight auricle. 4. Lett auricular appendi.t. 5. Pulmo- 
nary aorta. 6. Bight pulmonary artery. 7. Left pulmonary artery. 8. Bemains of the 
ductus arteriosus. 9. Arch of the aorta. 10. Superior vena cava. 11. Innominate artery, 
and in front of it the right innominate vein. 12. Eight subclavian vein, and behind it, the 
corresponding artery. 13. Bight common carotid artery and jugular vein. 14. Left inno- 
minate vein. 15. Left carotid artery and jugular vein. 16. Left subclavian vein and artery. 
17. l^achea. 18. Eparterial branch of right bronchus. 19. Left bronchus. 20, 20. Pulmonary 
veins. 21. Superior lobe of the right lung. 22. Middle lobe. 23. Inferior lobe. 24. Superior 
lobe of the left lung. 25. Inferior lobe. 

Trachea and Bronchi.— The air enters and leaves the roots 
of the lung by the right and left bronchi. By the use of the 
handle of the scalpel the bronchi can be seen passing from the 
bifurcation of the windpipe or trachea in front of the fourth 
dorsal vertebra to the lung (fig. 241, 18, 19). They he in the root 
behind and rather above the level of the pulmonary vessels, but 
minor branches of the pulmonary artery and vein will be found to 
enter the lung behind them. The right bronchus is rather larger 
and more horizontal than the left ; it gives off as it enters the 
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lung a branch (eparterial bronchus) to the upper lobe (fig. 237) . 
These characters of the right bronchus give rise to a slight 
difCerence in the relationship of the structures of the two roots ; 
the right bronchus lying rather above the level of the pulmonary 
artery, the left rather below it. The branch of the pulmonary 
artery to the upper right lobe passes under the bronchus ; in all 
other cases the artery enters above its corresponding bronchus. 

These three structures (pulmonary veins, artery, and bron- 
chus) make up the main part of the root of the lung, and are 
concerned in the pulmonary circulation. 

Nerves of the Lung-s (figs. 230 and 234). — Each lung is 
supplied by nerves from two sources : (1) The vagi ; (2) The 
sympathetic system. From these are formed the pulmonary 
plexuses. In front of the root of the lung will be found the 
anterior pulmonary plexus ; behind it, the posterior pulmonary 
plexus. 

The Antbeiob Pulmonary Plexus is made up of branches 
from the vagus, which come off as that nerve passes behind the 
root. Other branches come from the third and fourth thoracic 
ganglia of the sympathetic. The plexus communicates by many 
twigs with the deep cardiac plexus. 

The PoSTEBiOE PuLMONAEY Plexus is larger and more 
complicated than the anterior, and is made up from the same 
sources (fig. 234, 32). Bronchial glands lie imbedded in both 
anterior and posterior plexuses ; these glands are frequently 
diseased. 

From the anterior and posterior pulmonary plexuses, nerves 
stream into the lung on the structures of the root. They are 
both afferent and efferent in function. 

Lymphatics. — The lymphatic system of the lung is ex- 
tensive and elaborate. The lymphatic vessels are marked by 
black or grey sooty contents, absorbed from the air alveoli, 
and are arranged in the following manner : (1) The sub-pleural 
network; (2) septal lymphatics on the pulmonary fibrous 
septa which pass from the sub-pleural tissue to the sheaths of 
the larger bronchi near the root of the lung ; (3) peribronchial 
vessels in the sheaths of the bronchi and bronchioles. 

Bronchial Glands (fig. 237). — From the intra-pulmonary 
lymphatics the vessels stream through the root of the lung, and 
end in a most important group of glands — the bronchial. The 
bronchial glands are situated below, behind, and in front of the 
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right and left bronchi, and in the bifurcation of the trachea. 
In disease of the lung they quickly become enlarged, and then 
press on the surrounding structures. They rest on the oeso- 
phagus, below the bifurcation of the trachea. Dust inhaled 
and absorbed by the lymphatics is arrested in these glands. 
Hence they are black. The lymph passes from these to the 
thoracic duct on the left side, to the right lymphatic duct on 
the right side. 

Bronchial Vessels. — The tissue of the lung is supplied and 
nourished by the bronchial arteries. The right bronchial artery- 
arises with the first right intercostal branch of the aorta. It 
passes with the bronchus into the lung and ramifies with it in 
the pulmonary tissue. On the left side, as- a rule, there are two 
bronchial arteries which spring from the concavity of the arch 
of the aorta. Their distribution is similar to the vessel of the 
right side. 

Only part of the blood conveyed by the bronchial arteries 
is returned by the bronchial veins. The right joins the vena 
azygos major, the left the superior left vena azygos. 

Relations of the Roots of the Lung-s (figs. 234, 237, 230).— 
In front of each root is the phrenic nerve and anterior 
pulmonary plexus. In front of the right root is the superior 
vena cava. 

Behind each root are the vagus nerve, posterior pulmonary 
plexus, and descending behind the root of the left lung is the 
descending thoracic aorta. 

Beloiv the root is the ligamentum latum pulmonis on each 
side (fig. 237). 

Above the root of the right lung is the terminal portion of 
the vena azygos major, and passing over the root of the left 
lung is the arch of the aorta. 

Structure of the Lung". — The bronchus is to be followed 
into each lung and the manner of its ramifications studied 
(fig. 242). On the right side the eparterial bronchus comes off 
for the upper lobe of the right lung much earlier than the 
corresponding bronchus to the apex of the left lung. Each 
bronchus divides and redivides as it sinks deeper in the lung ; 
the divisions are equal or nearly equal. The bronchial tubes 
to the apical division of the lung — the part above the level of 
the root — are directed upwards ; those to the basilar division 
of the lung pass downwards and outwards. Those for the 
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vertebral border are directed backwards and downwards. The 
piilmonary vessels accompany the ramifications of the bronchi. 

The pulmonary septa of connective tissue, bronchial and 
vascular sheaths, pleural and sub-pleural coats have been 
already described. These are best seen on making a section of 
the lung. In fibroid phthisis- the pulmonary septa passing 
from the bronchial sheaths to the sub-pleural capsule of the 
lung undergo contraction. 

Anatomical Basis of Respiration.— The root of the lung and 
the ligamentum latum pulmonis are divided on each side and 

Fig. 242. — The k.^mh-ication of the bkonchi within the lungs. 
(Heath, after Aehy.) 




1. Tracliea. 2. Eiglit bronchus. 3. Left bronchus. 4. Eparteri.il bronchus to right upper lobe, 
above pulmonary artery ; no correspoutling branch on left side. 5, 5, 5, 5. Left ventral 
branches, four in number, the upper going to upper lobe. 6, C, 6, 6. Right ventral branches, 
four in number. 7, 7, 7, 7. Dorsal branches, right and left, four in number, the upper going 
to the middle lobe. * A branch found only on tlie riglit side, corresponding to that going to 
the azygos lobe of most animals. 8. Right pulmonary artery. 9. Left pulmonary artery. 
10. Right upper lobe. 11. Left upper lobe. 12. Right middle lobe. l.S. Left lower lobe. 
14. Right lower lobe. 



the lungs removed (fig. 237). Before proceeding to the next 
dissection, the student should briefly review the manner in 
which the capacity of the pleural spaces, and consequently the 
lungs, are enlarged on inspiration. It is clear that the pleural 
space cannot be enlarged by a movement of its mediastinal wall. 
The cervical wall also is nearly fixed ; the scalene muscle may 
act on it slightly. On the other hand, the costal and diaphrag- 
matic walls are movable, the diaphragmatic by far the most so. 
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When the diaphragm contracts, the capacity of the pleural 
space, and therefore of the lung, increases in every diameter. 
The pleural floor becomes less convex ; it comes nearer to 
forming a level plane betvs^een its sternal attachment in front 
and its spinal attachment behind. All the parts of the 
diaphragm, however, are not equally movable ; the middle or 
mediastinal part (fig. 238) is practically fixed and can undergo 
only the slightest degree of movement. The lateral parts 
forming the pleural floors a,re, on the other hand, freely 
movable. When they descend in inspiration, the lungs expand 
and the abdominal structures occupying the diaphragmatic 
domes (liver, stomach, spleen, &c.) are pushed forv?ards and 
downwards against the abdominal walls, which return them 
and restore the convexities of the pleural floors in expiration. 

The resistance offered by the abdominal viscera in inspira- 
tion causes the muscular fibres of the diaphragm to raise their 
costal points of attachment ; the liver, for instance, acts as a 
fulcrum for the right dome ; against this fulcrum the diaphragm 
contracts and raises its costal attachment as it pushes the liver 
down. Hence the diaphragm has a double action ; it depresses 
the pleural floor and raises the costal wall of the thorax at the 
same time. 

The movements of the costal wall also enlarge the pleural 
cavity. The ribs are so obliquely placed and bent, that if their 
sternal ends are raised the antero-posterior diameter of the 
chest is increased; if their angles are raised the transverse 
diameter is increased. These movements are executed in 
normal respiration by the diaphragm, the intercostal muscles, 
the levatores costarum, and serratus posticus superior. 

It must not be forgotten that the costal attachments of the 
diaphragm are stayed by every muscle taking part in the 
formation of the belly-wall. The abdominal muscles are the 
opponents of the diaphragm, and, next to it, must be reckoned 
as the chief muscles of respiration. 

Of the three spaces into which the thorax is divided, the 
student has now examined two, viz. the pleural spaces which 
contain the lungs. It now remains for him to examine the 
third space and its contents, viz. the mediastinal. 
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DISSECTION III 
THE MEDIASTINUM AND ITS CONTENTS 

Boundaries of the Mediastinum. — The formation and 
contents of this space have been already reviewed and are novs^ 
to be dissected and traced (p. 241). The mediastinal pleuraa 
are removed, the structures which they cover being noted. 
The mediastinum lies between the right and left mediastinal 
pleuraB (fig. 236, p. 239) ; the sternum bounds it in front, the 
bodies of the dorsal vertebrae behind ; the mediastinal surface 
of the diaphragm limits it below (fig. 238) ; above it communi- 
cates with the neck by the superior mediastinal passage 
(fig. 224, p. 217). 

Sub-divisions (fig. 237).— The mediastinum is divided into 
four parts : (1) The middle mediastinum is occupied by the 
pericardium and its contents ; (2) the anterior mediastinum 
lies between the pericardium and sternum ; (3) the posterior 
between the pericardium and the lower eight dorsal vertebrae ; 
(4) the superior is situated above the anterior, middle, and 
posterior spaces. The plane separating the superior space from 
the lower three passes from the sternal insertion of the second 
pair of cartilages to the upper border of the fifth dorsal vertebra 
(see fig. 237). 

The anterior mediastinum (fig. 235, p. 237) lies behind a 
small portion of the left half of the sternum, the left triangularis 
sterni, and the inner ends of the fifth and sixth left costal 
cartilages. It is bounded behind by the pericardium, and on 
each side by the pleura. It contains some areolar tissue and 
lymphatics (fig. 243). In many cases the line of the reflection 
of the left pleura is continued downwards, like the right, 
behind the sternum to the sixth costal cartilages, so as to 
obliterate the anterior mediastinum partially or completely. 

The middle mediastinum^ (fig. 236) contains the pericardium, 
heart, and phrenic nerves. 

The superior mediastinum (fig. 237) . contains the arch of 
the aorta and its branches, the innominate veins and their 
tributaries, part of the superior vena cava, numerous bronchial 
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and mediastinal lymphatic glands, the trachea, oesophagus and 
thoracic duct, the vagus, phrenic and left recurrent laryngeal 
nerves, cardiac branches of the vagus and cervical sympathetic, 
and some remains of the thymus gland (see fig. 222, p. 214). 

The posterior mediastinum lies between the posterior 
surface of the pericardium and diaphragm and the lovper eight 
dorsal vertebrae, and is limited laterally by the pleura (figs. 236 
and 237). It contains the descending aorta and some of its 
branches, the oesophagus, thoracic duct, and azygos veins (major 
and minor), the great splanchnic nerves and some lymphatics. 

Phrenic Nerves. — The right and left phrenics are the 
motor nerves of the diaphragm ;' they may also contain sensory 
fibres. 

Course. — Each nerve passes through three distinct stages, 
viz. (1) cervical ; (2) superior mediastinal ; and (3) middle 
mediastinal. Its origin is in the neck from the fourth cervical 
nerve and also from the third and fifth. 

The cervical stage lies on the scalenus anticus and sub- 
clavian artery (end of first stage) and behind the jugular and 
commencement of the innominate vein. It passes to the outer 
(sometimes inner) side of the origin of the inteirnal mammary 
artery. ... ■ », 

The superior meWt^st^a^^stage (fig. 287) lies beneath the 
pleura on the ,*}ght inijeffflmiate vein and superior Vena cava on 
the right side. (^ the left, it lies beneath the pleura, between 
the left carotid and left subclavian arteries ; it crosses the arch 
of the aorta ■ internal to the }#igys. Its course is on venous 
structures on the right and arterial on the left. 

The middle mediastinal stage (fig. 237) lies beneath the 
pleura, on the pericardium, over the right auricle and on the 
inferior vena cava, on the right side ; on the left it lies on the 
pericardium covering the ventricles, and thus diverges to the 
left as it passes to the diaphragm. Both nerves lie in front of 
the roots of the lungs and give off branches to the pericardium. 

Bach nerve enters and pierces the diaphragm, and ramifies 
beneath the peritoneum. There it communicates with nerves 
,,jrom the phrenic plexus. 

'** .Vhe Vag"!. — The right and left vagus nerves bring the 
viscera of the thorax, the respiratory and the upper part of the 
alimentary tracts into communication with nerve centres in 
the medulla oblongata. The effects on the heart, obtained by 



THE VAGI IN THE THOEAX 255 

the stimulation of this nerve, are already familiar to the 
dissector from his physiological studies. 

Course (see figs. 230 and 234). — Bach vagus nerve passes 
through four stages in its course :' (1) Cervical (see figs. 230 
and 234) ; (2) superior mediastinal ; (3) posterior mediastinal ; 
(4) abdominal. 

Superior Mediastinal Stage. — The right vagus enters 
the superior mediastinum in front of the . right subclavian 
artery and behind the right innominate vein. It passes 
obliquely backwards on the' side of the trachea, beneath the 
pleura, to reach the posterior aspect of the right bronchus 
(fig. 237). 

The left vagus enters this stage between the left carotid 
and left subclavian arteries, ^.^d behind t^e left innominate 
vein. It crosses the arch of the aorta beneath the pleura, 
external to the phrenic nerve and the ductus arteriosus. It 
passes backwards to the posterior aspect of the root of the left 
lung, and lies behind the left bronchus. 

Posteeiob, Mediastinal Stage. — Both nerves pass to 
the oesophagus, on which they descend, and enter the abdomen 
by the oesophageal orifice of the diaphragm. They form a 
plexus (plexus guise) on the oesophagus. The left nerve enters 
the abdomen in front of the oesophagus, the right behind it. 

Branches (figs. 230 and 234). — In the superior mediastinal 
stage each are given off : (1) From the left vagus, the recurrent 
or inferior laryngeal branch, the motor nerve of the larynx. 
This branch turns round and ascends behind the subclavian 
artery on the right side, the ductus arteriosus and arch of the 
aorta on the left. On the right side the nerve rises from the 
end of the cervical stage. 

(2) Thoracic cardiac branches. On the right side these 
branches arise from both the recurrent branch and the trunk 
nerve ; on the left side they arise from the recurrent nerve. 
The branches pass to the deep cardiac plexus situated between 
the bifurcation of the trachea and aorta arch (figs. 230 and 234). 

(3) Branches to enter into the formation of the anterior and 
posterior pulmonary plexuses.' - 

(4) CEsophageal branches arise in the posterior mediastinal 
stage. 

Mediastinal Lymphatic Glands. — These are most numerous 
in the superior mediastinum. The bronchial glands form the 
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greater number of them. They are situated round the bronchi 
and in the bifurcation of the trachea. 

In front of the arch of the aorta a number of cardiac 
glands will be found. Other glands lie on each side of the 
trachea and oesophagus. One or two are found in the anterior 
mediastinum, above the diaphragm. A number occur in the 
posterior mediastinum, which receive lymph from the oeso- 
phagus, diaphragm, and lower costal walls of the thorax. 

Thymus Gland. — The thymus gland lies in the anterior 
part of the superior mediastinum. It reaches its fullest growth 
between the second and fifth years. After the twenty-fifth 
year it is represented by a fibro-glandular mass of tissue in front 
of the pericardium, the arch of the aorta and its branches. 
The thymus receives its blood supply from the internal 
mammary. 

Venae Cavse. — The venous blood is returned to the heart by 
two great venous trunks — the superior and inferior venas cavse. 
In order to examine them the sternum is to be removed by 
dividing the insertions of the first and seventh pairs of ribs. 
It must be kept and replaced when the relationships of the 
heart are investigated. 

Superior Vena Cava. — Couese. The superior vena cava 
lies in the superior mediastinum, and returns the venous blood 
from the head and neck, upper extremities, and thoracic walls 
(fig. 243) . It commences behind the right side of the manu- 
brium sterni and second intercostal space above the second 
right costal cartilage, by the union of the right and left 
innominate veins (fig. 245) . It ends in the right auricle, below 
the insertion of the third right costal cartilage. It passes down 
behind the right margin of the sternum, being partly hid by 
that bone. It has two stages — supra-pericardial and intra- 
pericardial. The vena azygos major arches over the root of thg 
right lung and joins it at the junction of these two stages. 

Eblation SHIPS. — The supra-pericardial stage (fig. 243) is 
covered on its right and anterior aspects by the right pleura. 
The phrenic nerve descends on its outer aspect, the vagus nerve 
behind it. The innominate artery and commencement of the 
transverse aortic arch are on its left side and partly behind it. 

The intra-pericardial stage is about an inch long. It is 
not free within the pericardium, as the student will see as he 
follows it into the sac (fig. 244). Its right surface is adherent 
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to the pericardial wall ; the rest is covered by the smooth 
visceral layer of pericardium. To the left is the ascending 
aorta ; behind it are the structures entering the root of the 
right lung. 

Fig. 243. — Antekioh vij;\v oi' 'i'me ldngs, PEEicARDiDjr and geeat vessels 
or Tim HEAiiT. (From Moiris's ' Anatomy.') 
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The Innominate Veins (fig. 243). — The right innominate vein 

is about one inch in length, and is formed behind the sternal 

end of the right clavicle by the junction of the internal jugular 

and subclavian veins. It descends almost vertically to the level 

II. s 



258 THE MEDIASTINUM AND ITS CONTENTS 

of the first riglit intercostal space, where it joins its fellow to 
form the superior cava. The clavicle and origin of the sterno- 
hyoid muscle lie in front of its commencement. It is clothed 
externally by the right pleura, the phrenic nerve intervening. 
The pneumogastric nerve descends behind the vein, and the 
innominate artery lies to its inner side. 

The left innominate vein (fig. 243) is about three inches in 
length', and is formed behind the sternal end of the left clavicle 
by the junction of the left subclavian and internal jugular veins. 
From this point it descends obliquely towards the right, behind 
the upper part of the manubrium sterni and origins of the 
sterno-hyoid and sterno-thyroid muscles, just above the arch of 
the aorta. It joins its fellow to form the superior vena cava. In 
its course it crosses the left phrenic and pneumogastric nerves, 
the three great branches of the arch of the aorta, and the 
trachea. If the venous system is engorged, the vein may rise 
up on the trachea above the level of the manubrium sterni. In 
such conditions it may be wounded during the operation of 
tracheotomy. 

Tributaries. — Each vein receives the inferior thyroid, the 
vertebral, the internal mammary and the vein of the first 
intercostal space. A large lymphatic trunk, the right lymphatic 
duct, enters it at the angle between the jugular and subclavian 
veins on the right side ; the thoracic duct enters at the corre- 
sponding point on the left (fig. 176, p. 123). 

The left vein receives in addition the left superior inter- 
costal vein (fig. 232, p. 231). 

Inferior Vena Cava. — The thoracic stage of the inferior 
vena cava is very short, being little more than half an inch. 
It enters the right auricle. Its relationship to the pericardium 
is peculiar (fig. 244). The vein perforates the pericardium 
obliquely. Tne right aspect lies outside that sac ; the ante- 
rior, inner, and posterior aspects lie within the pericardiuln 
and are covered by the visceral layer. This can be seen by 
opening the pericardial sac. The right pleura covers the extra- 
pericardial part of the vein (fig. 237). The hepatic veins enter 
just before the vein perforates the diaphragm. There are no 
intra-thoracic branches. The sternal insertion of the sixth right 
costal cartilage marks on the surface of the chest the level at 
which the vein enters the right auricle. The vein returns the 
venous blood from the abdomen and lower extremities. 
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A GENERAL SURVEY OF 
THE HEART AND PERICARDIUM 

The heart is composed of four chambers with muscular 
walls, viz. 

1. 'Eight Auricle. ■]. Left Auricle. 

'2. Eight Ventricle. 4. Left Ventricle. 

Rig-ht Auricle (fig. •249).— The venae cavaB empty the venous 
blood of the body into the right auricle of the heart. This is 

Fig. 244.— The attachmkkts op the heaet to the postehioe wall 

OF the PEIilCAIiniUM. 
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situated within the fibrous pericardium. When the pericardium 
is freely opened it is seen to hold a relation to it very similar to 
what has just been seen in the case of the venae cavae. There 
is a strip on its right posterior border, between the attachments 
of the superior and inferior venas cavae, which is adherent to 
the pericardium, and at which the serous covering of the 
heart -becomes continuous with the smooth lining of the fibrous 

s 2 
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pericardial sac (fig. 244). The right auricle and vente cavae 
are thus bound to the fibrous pericardium by a structure to 
which the name of venous meso-cardium may be given (see 
fig. 244). 

A thin sheath of fibrous tissue encloses the superior vena 
cava ; it is continuous above with the cervical fascia, below with 
the fibrous pericardium. The inferior vena cava, its sheath and 
the pericardium are bound to the diaphragm. These structures 
help to retain the diaphragm, pericardium, and heart in a 
fixed position. 

Position oi? the Eight Aueicle. — The superior vena 
cava has been seen to end behind the sternal insertion of the 
third right costal cartilage ; the inferior opposite the sixth 
right ; the right auricle lies between them, behind the inner 
inch of the fourth and fifth right intercostal spaces and behind 
the sternum (fig. 246) . The auricular appendix lies behind the 
sternum, between the insertion of the third and fourth pairs of 
cartilages. The anterior border of the auricle, at the auriculo- 
ventricular groove, is oblique, passing across the sternum from 
the insertion of the fourth left to that of the sixth right costal 
cartilage (fig. 245). The right auricle forms the extreme right 
part of the heart, lying in front of the left auricle. 

Course of the Blood throug-h the Heart. — The vense 
cavae have just been followed to the first of the four chambers of 
the heart — the right auricle (fig. 245). The right auricle -passes 
the blood into the right ventricle, through the right auricitlo- 
voitriciilai- orifice. This had better be examined now. Eaise 
a triangular flap from the anterior aspect of the right auricle, 
with its apex at the auricular appendix and its base stretching 
between the venas cavse. When this flap is raised, and the 
contents removed, the opening to the right ventricle can be 
seen. The current of blood in the superior vena cava is directed 
towards it (fig. 252). 

The MIGHT ventricle has already been examined in con- 
nection with the lungs ; it forces the venous blood received 
from the right auricle, through the pulmonary aorta, right and 
left pulmonary arteries, to the lungs. The right ventricle is 
triangular in shape, giving origin to the pulmonary aorta at 
its upper angle or ■mfimdibulum (fig. 252). When the right 
ventricle contracts, the blood would return to the right auricle 
were it not for the right auriculo-ventricular or tricuspid valve ; 
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it would return from the pulmonary aorta were it not for the 
pulmonary semilunar valves. Both of these valves should be 
seen now, the first by raising the anterior wall of the right 
ventricle as a triangular flap, the base of the flap being as the 
auriculo-ventricular groove ; the second by laying open the 



Fig. 245. — The belation of the heart to the wall op the thorax. 
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commencement of the pulmonary aorta by an anterior vertical 
incision, carried upwards from the upper angle of the ven- 
tricular flap. Much clot, and sometimes injected material, 
have to be removed with the handle of the scalpel to show the 
valves. 

The arterial blood is returned from the lungs by the 
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pulmonary veins, which have ah'eady been traced to the lei't 
AURICLE. The relationships of these to the pericardium should 
be examined now. The left auricle forms the most posterior 
part of the heart (fig. 236, p. 239). It lies behind both ventricles 
and the right auricle. A narrow area of its posterior wall is 
attached to the pericardium. This attachment is part of the 
venous meso-cardium (fig. 244). The four pulmonary veins, as 
weir as the two venae cavse, pierce the fibrous pericardium and 
enter the left and right auricles by the venous meso-cardium. 
When the apex of the heart is lifted up, this structure is seen 
attaching the heart and giving entrance to the veins. It is 
shaped like an inverted L, and bounds the oblique sinus of the 
pericardium (fig. 244). 

The arterial blood passes from the left auricle to the left 
VENTKiOLE — the tliick-walled pump of the systemic circulation. 
The left auriculo-ventricular orifice is guarded by the bicuspid 
or mitral valve (fig. 253). The arterial blood is forced by 
the left ventricle into the ascending aorta. It cannot regurgi- 
tate, owing to the aortic semibmur valves. The ascending 
aorta perforates the pericardium ; it then becomes the arch 
of the aorta. The arch bends backwards and ends at the 
lower border of the fourth dorsal vertebra as the descending 
aorta. It is continued into the abdomen as the abdominal 
aorta. From it rise the arteries of the abdomen and lower 
extremities. From the arch arise the arterial trunks for the 
head and neck and upper extremities (fig. 243). 

Relationship of the Pulmonary and Ascending- Aortas to 
the Pericardium. — The ascending aorta and pulmonary aorta 
lie within the pericardium, and are bound together in the same 
tube of the visceral layer (fig. 244). This may be seen by 
passing the finger backwards between the superior vena cava 
and the ascending aorta and bringing it out behind the pul- 
monary aorta. The finger then lies in the transverse pericardicd 
sinus and above the left auricle. The two aortse are bound 
together because both were parts of the same foetal vessel — 
the bulbus arteriosus, the common aorta of the very early 
foetal heart. 

As the aorta? perforate the fibrous pericardial sac, the 
tubular visceral pericardium which covers them becomes 
continuous with thejiarietal pericardium lining the fibrous sac 
(fig. 244) . This reflection forms the second bond between the 
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Fig. 24(i. — Di\(iram of the ketal 

CIIiCULATION. (Wilson.) 



heart and the pericardium, the arterial )ncso-cardiiim. The 
aorta> leave the pi-ricardial sac in this meso-cardium. Thus it 
^vill be seen that the heart is bound to the pericardial sac by 
two mesocardia : the venous, at which the veins enter the 
auricles, and the arterial, by which the aortse leave it. Further, 
the two right chambers of the heart have been seen to be pul- 
monary in nature, deal- 
ing with the venous 
blood ; the two left 
chambers arterial or 
systemic, dealing with 
the arterial blood. 

Foetal Circulation. 
There are certain fea- 
tures of the heart which 
will not be understood 
unless the dissector is 
familiar with the course 
taken by the blood in 
the heart up to the time 
of birth. This refers 
especially to two struc- 
tures, the fussa ovalifi 
(fig. 256, p. 283) and 
ductus arteriosus (fig. 
246, c). Up- to the' 
time of birth there is no 
pulmonary circulation ; 
there is then no air in 
the lungs, and the right 
ventricle acts, not as a 
pulmonary, but as a 
systemic pump for the 
body. The fossa ovalis 
and ductus arteriosus 
are the vestiges of foetal communications which allowed the 
blood in the right side of the heart to pass to the systemic 
circulation without having to pass through the lungs. 

The course of the arterial blood from the placenta to the 
inferior vena cava, through the umbilical vein and ductus 
venosus, has been already traced (see p. 112, fig. 172). 




a. Uinbiliciil vein. b. Duutns venosus. c. Ductus arteriosus. 
(/. Hypogastric arteries;, e. Termination of visceral ar- 
terio.'; aiul eomnienceinent of portal system. /. Portal 
vein. 

The arrows sliow tlie course of tlie blood-current. 



264 THE MEDIASTINUM AND ITS CONTENTS 

Foramen Ovale. — When the entrance of the inferior vena 
cava to the right auricle is examined, it will be seen that the 
current of blood entering by it must impinge against the 
posterior or septal wall which separates the right from the left 
auricle. On the septal wall will be seen the fossa ovalis. The 
annulus ovalis forms a rounded margin in front of and above 
the fossa (tig. 252, 7). In the adult the sept icrii ovale iovTo.Bt'he. 
floor of the fossa. Up to the time of birth there is a free 
communication from the right to the left auricle, and the blood 
of the inferior cava (placental) passes through the foramen 
ovale (fig. 246). The Eustachian valve (tig. 2.56), a fold of 
endocardium which passes from the inner margin of the caval 
opening to the annulus ovalis, guides the blood from the inferior 
vena cava to the foramen ovale. The septum ovale projects 
upwards in the foramen and prevents the return of the blood. 
The opening not infrequently remains partially unclosed in 
the adult. By means of the foramen ovale, the inferior caval 
blood is short-circuited to the left auricle. From there it passes 
to the left ventricle, aorta, head and neck, upper extremities 
and remainder of the body (fig. 246). 

Ductus Arteriosus (fig. 252, 26). — Between the left pul- 
monary artery and the arch of the aorta a short fibrous cord 
will be found round which the recurrent laryngeal branch of 
the left vagus nerve turns. This is the remnant of the ductus 
arteriosus. 

The current of blood which enters by the superior vena 
cava in thefcetus is directed across the right auricle to the right 
ventricle, in front of the inferior caval or placental current 
(fig. 246). The right ventricle contracts, but the right and left 
pulmonary arteries are not yet open, and there is no exit to the 
lungs. The ductus arteriosus, a channel between the left 
pulmonary artery and end of the arch of the aorta, allows the 
right ventricle to throw its contents into the aorta. Thus, in 
the foetus, both the right and the left ventricles are systemic 
pumps ; both drive blood into the aorta. Because they have 
the same pressure to overcome, their walls are then of the 
same thickness. This is not so after birth. The right ventricle 
has lighter work than the left, and its walls are not half so 
thick (fig. 255). The ductus arteriosus is derived from the fifth 
left aortic arch of the embryo. 
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THE PERICARDIUM 

It-will now be possible for tbe student to follow a systematic 
description of the pericardium. Tbe pericardium is the bursal 
sac of the heart. It consists of three parts : 

(1) K fibrous sac (fig. "247), conical in shape; its base or 
floor is fixed to the diaphragm and its apex bound to the 
cervical fascia by the sheaths of the vessels in the superior 
mediastinum and slightly to the sternum by sterno-pericardial 
ligaments situated in the anterior mediastinum. It prevents 
distension of the heart and keeps it in position. 

(2) The smooth lining of the sac or parietal serous peri- 
cardium. 

(3) The smooth covering or visceral serous pericardium on 
the heart and intra-pericardial parts of the vessels. This is con- 
tinuous with the parietal at two places, the venous and arterial 
mesocardia (fig. 244) . As the heart beats the visceral layer rubs 
against the parietal. The surfaces are lubricated by a serous fluid. 

Eblations. — The pericardium presents an apex and five 
surfaces. 

(1) The apex is perforated by the ascending aorta and 
superior vena cava (fig. 244) . It lies in front of the bifurcation 
of the trachea and behind the sterno-manubrial joint (fig. 245). 

(2) The hase or diaphragmatic surface is bound to the dia- 
phragm over the central tendon and, under the apex of the 
heart, for a little space beyond the central tendon. The inferior 
vena cava enters at its right posterior angle (fig. 238, p. 243). 

(3) The right pleural surface is covered by the right pleura 
(fig. 243). The right phrenic nerve descends on it. 

(4) The left pleural surface, covered by the left pleura ; it 
is much more extensive than the right (fig. 243). 

(5) The anterior mediastinal surface lies between the 
pleural surfaces. It is merely a line, except behind the inner 
inch of the fourth and fifth spaces of the left side and corre- 
sponding part behind the sternum (fig, 243). 

(6) !}}!& posterior m^ediastinal suvi&ce, forming part of the 
anterior wall of the posterior mediastinum. It faces the bodies 
of the fifth, sixth, seventh and eighth dorsal vertebrae, and is in 
contact with the oesophagus, vagi, and descending aorta (fig. 261) . 
The pulmonary vessels perforate it below the apex (fig. 244). 



266 



THE MEDIASTINUM AND ITS CONTENTS 



'Jl'he paricfdl pericavdiioin lines the fibrous sac. .Its surfaces 
correspond with those of the sac. 

The viscri-al 'pericaydium covers the following parts (fig. 
^47) : Both ventricles, both auricles, except where the venous 
nieso-carclium is attached ; parts of the venae cavse ; the as- 
cending and pulmonary aortse. The oblique sinus covers the 
posterior aspect of the left auricle ; the sinus forms a serous 
diverticulum between the heart and oesophagus. The trans- 
verse sinus covers the upper aspect of the left auricle (fig. '244). 

Fit;. 247. — The vestigial fold of marsiull. 
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Vestig-ial Fold of Marshall (fig. 247).— -When the left 
superior vena cava existed in the early foetus, it entered the 
pericardium and passed in front of the left root of the lung 
within a fold of serous pericardium in the same manner as the 
superior vena cava does in front of the right root. The fold of 
pericardium persists in front of the left root, although the left 
superior vena cava has disappeared, and forms the vestigial fold 
of Marshall. It will be found stretching between the intra- 
pericardial parts of the left pulmonary artery and vein. 

Position of the Pericardium on the Surface of the 
Thorax (see fig. 24.5). — When the heart enlarges the pericardium 



THE HEAET 267 

is distended, or it luay become dilated with fluid. Its normal 
limits are therefore important, and can be marked out on the 
surface of the thorax by the percussion of its contents. 
Xormally it occupies a triangular area indicated thus : 

(1) The right margin projects an inch beyond the right 
margin of the sternum, from the insertion of the second to the 
insertion of the sixth costal cartilages. 

(,2) The lower margin, corresponds to the diaphragmatic 
line, drawn from the insertion of the sixth right costal cartilage 
to the apex beat in the fifth left space, 3^ inches from the 
margin of the sternum. 

(3) The Jeff margin is indicated by a line from the apex 
beat to below the second left costal cartilage, half an inch 
from the sternum. The cy^ex of the pericardium lies between 
the second pair of costal cartilages. 



THE HEART 

The heart is composed of four muscular chambers or pumps, 
so combined together as to form an organ of rather conical 
form (fig. -249). 

Surfaces (fig. 248). — After death it presents three sur- 
faces and an apex : 

(1) Diaphragmatic, resting on the diaphragm and formed 
by the ventricular part of the heart. 

(2) Posterior or basal, directed towards the posterior 
mediastinum. The left auricle forms the greater part of it. 

(3) A convex pulmonary or anterior surface, directed upwards 
and forwards, and to the right more than the left. Part is covered 
l^y the right lung, part by the left (right and left pulmonary areas) . 
The right auricle, the appendix of the left auricle, and both ven- 
tricles, but the right more than the left, appear on this surface. 

(4) The apex is directed towards the left. It is formed by 
the left ventricle, but itjs the pulsation of the right ventricle 
that is felt over the area of the apex beat during life. 

Position. — The axis of the heart passes from the basal 
surface to the apex. It passes obliquely forwards to the left 
and slightly downwards. The greater part of the right auricle, 
a small basal part of the right ventricle, and part of the left 
auricle lie to the right of the median plane of the body ; the 
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remainder, which forms two thirds of the heart, hes to the left 
of the raedian plane (fig. 245). Its base is directed backwards 
and towards the right, opposite the sixth, seventh, and eighth 
dorsal vertebrae. Its apex is directed forwards and towards the 
left, opposite the fifth left intercostal space, close to the junc- 
tion of the bony and cartilaginous portions of the fifth costal 
arch. 

Fig. 248. — The eight axteeo-la'I'kbai, as]>]ccj' of the heart. 
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Grooves. — The heart is subdivided by grooves, which indi- 
cate the position of internal septa which divide the heart into 
its four cavities. These are the inter-ventricular and auriculo- 
ventricular grooves (figs. 248, 249, 2.50). Owing to a rotation 
of the heart towards the left side, the anterior inter-ventricular 
groove appears nearer to the left than the right border of the 
heart, and the posterior inter-ventricular groove is nearer the 
right than the left border. Consequently the anterior surface 
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of the heart is formed mainly by the right ventricle and atiricle, 
while the posterior surface is mainly formed by the left 
ventricle. 

The inter-ventricular grooves meet at a point a httle to the 
right of the apex, which is thus formed entirely by the left 
ventricle. The left border of the heart, margo obtusus, is 
formed by the thick wall of the left ventricle ; and the right 
border, margo acittus, is formed by the much thinner wall of 
the right ventricle. 

Position of the Heart with Reference to the Anterior 
Thoracic Wall. — The position of the heart can be indicated by 
four hnes drawn on the chest-wall (fig. 245) ; 

(1) A line drawn across the sternum, from the third left to 
the third right costal cartilage, represents the upper limit of 
the heart. 

(2) The rigid limit of the heart is marked by a curved line 
from the third to the sixth right costal cartilage, the point of 
greatest convexity being about one inch from the sternum. 
This part marks the right border of the right auricle. 

(3) The lower limit is indicated by a line drawn from the 
insertion of the sixth right costal cartilage across the sterno- 
xiphoid articulation to the apex point, 3^ inches from the 
sternum, in the fifth left intercostal space. 

(4) The left limiting line is slightly curved, with its convexity 
towards the left, and is drawn from the apex point to the left 
of the upper limit, half an inch from the insertion of the third 
left costal cartilage. 

Blood Supply of the Heart (figs. 249 and 250).— The heart 
is freely supplied' with blood from the right and left coronary 
arteries. These lie beneath the visceral pericardium and in the 
cardiac fat filling the auriculo-ventricular and inter-ventricular 
grooves. It requires much pains to expose them clearly. 
The right will be found emerging in the auriculo-ventricular 
groove between the appendix of the right auricle and infundi- 
bulum of the right ventricle. The left appears between the 
appendix of the left auricle and pulmonary aorta. Each is 
accompanied by the coronary plexus of nerves, which passes 
thus to the substance of the heart. 

The Coronary Arteries. — Origin. Their manner of origin 
is peculiar. They arise from the ascending aorta, opposite the 
upper margins of the aortic semilunar valves (fig. 254). Behind 
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each valve the aorta shows a dilatation. These dilatations are 
the sinuses of Valsalva. 

The riglit coronary arterij arises from the anterior right 
sinus of Valsalva, and appears between the right auricular 
appendix and the pulmonary artery. It winds round in the 
right auriculo-ventricular groove, and, having reached- the pos- 
terior surface of the heart, divides into two branches (fig. 250). 
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One is continued round the heart to anastomose with the left 
coronary artery, the other descends in the posterior inter- 
ventricular groove towards the apex of the heart. The artery 
gives branches upwards to tlu^ auricle (auricular) and down- 
wards to the ventricle, one of wliich (marginal) is of large size, 
and extends along the right margin of the ventricle towards 
the apex. (fig. 249). 
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The left coro/iar/j artcr/j arises from the anterior left sinus 
of Valsalva, and appears between the left auricular appendix 
and the pulmonary artery. It divides almost immediately into 
a descending and a transverse branch. The descending branch 
passes down to the apex in the anterior inter- ventricular groove. 
The tra/isrcrsG branch reaches the back of the heart in the 
auriculo-ventricular groove and anastomoses with the right 
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coronary artery. Several branches pass upwards to the 
auricle, and downwards to the ventricle. One of these passes 
down to the apex along the margo obtusus (left marginal). 

Veins of the Heart. — The arrangement of the veins of the 
heart does not correspond with that of the arteries. Nearly all 
the veins empty their blood into the coronary sinus (figs. '250 
and 2.53). 
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Coronary Sinus (fig. 253). — The coronary sinus lies at the 
back of the heart in the auriculo-ventricular groove between the 
left auricle and left ventricle. It is really an intrinsic part of the 
heart, being the left extremity of the sinus venosus, a chamber 
which received the right and left superior venaa cavse (ducts 
of Cuvier) in the early foetus. The right part of the sinus 
venosus, with the right superior vena cava, joins the right 
auricle and forms part of it, while the left superior vena cava 
almost disappears, and the left end or horn of the sinus 
venosus is reduced to the coronary sinus and receives the 
cardiac veins. 

Its opening into the right auricle is narrow (fig. 252, lo), and 
will be seen within that chamber situated between the opening 
of the inferior vena cava and the auriculo-ventricular orifice. 
A fold of endocardium, the valve of Thebesius, guards it. 

The coronary sinus receives at its left extremity the 
anterior or great cardiac vein, and at its right extremity the 
right or small cardiac vein. Below it receives the posterior 
inter-ventricular vein, and above, near its left extremity, the 
oblique vein of Marshall, a remnant of the left superior vena 
cava (fig. 250). 

Cardiac Veins. — (1) The left, anterior or great cardiac vein 
commences as the anterior inter-ventricular vein near the apex 
of the heart. Having reached the auriculo-ventricular groove, it 
winds round the heart to reach the left extremity of the coronary 
sinus. 

Tributabies. — In addition to veins from the anterior 
surfaces of both ventricles, it receives posterior cardiac veins 
from the posterior surface of the left ventricle. 

(2) The right or small cardiac vein commences on the 
front of the heart, and runs in the auriculo-ventricular groove 
between the right auricle and the right ventricle to enter the 
right extremity of the coronary sinus. It receives a nu.mber of 
anterior cardiac veins from the surface of the right auricle and 
ventricle. 

(3) The posterior infcr-ventricular vein, ends in the coronary 
sinus. It commences behind the apex. 

(4) The oblique vein of Marshall (fig. 247) passes across 
the back of the left auricle to open into the coronary sinus. 
This vein is a vestige of the embryonic left superior vena cava 
(duct of Cuvier). Notice that it can be traced to the vestigial 
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fold of Marshall on the serous layer of the pericardium. Some- 
times it may be followed through the pericardium to the left 
superior intercostal vein. With the exception of the oblique 
vein of Marshall, the orifices of all the veins vs^hich open into 
the coronary sinus are guarded by valves (fig. 253). 

(5) A few small veins from the heart-wall, ve7icB minimm 
cordis, open directly into the right auricle, their small orifices 
forming the foramina Thebesii. 

Nerve Supply of the Heart (see fig. 251).— The heart is 
elaborately supplied with nerves, which come from two sources 
on each side of the body, the vagus and the sympathetic of the 
cervical and upper dorsal regions. The nature of the vagal fibres 
the student already knows to be inhibitory and depressory ; the 
sympathetic, acceleratory. 

Cardiac Plexuses. — The cardiac nerves derived from these 
sources form two cardiac plexuses : the superficial, on and 
below the arch of the aorta ; the deep, behind the arch of the 
aorta and on the bifurcation of the trachea. From these two 
plexuses, branches stream down ; some join the right coronary 
artery, and on it pass to form the 7-ight coronary plexus ; some 
join the left artery and form the left coronary plexus. The 
nerve fibres of the coronary plexuses end in a network within 
the walls of the heart. 

(1) Vagal Branches. — Four branches arise on each side 
(fig. 251), three in the cervical stage and one in the superior 
mediastinal' stage of the vagus. The upper cervical branches 
join with sympathetic twigs, and as a rule are hard to define. 
The inferior of the three left cervical branches crosses the arch 
of the aorta and ends in the superficial cardiac plexus. The 
remaining five cervical branches of the vagus end in the deep 
plexus. 

(2) Sympathetic Beanches. — There are three on each 
side, one springing from each of the cervical sympathetic ganglia, 
besides minor branches from the upper two dorsal ganglia. The 
superior of the left side passes across the arch of the aorta to 
the superficial cardiac plexus, which is thus formed by a vagal 
and a sympathetic twig. The remaining branches end in the 
deep plexus. They join with the vagal branches in the neck, 
forming a plexus-like arrangement as they descend. 

The cardiac fibres from the cervical ganglia emerge really 
by the white rami communicantes of the first three or four 
II. T 



274 



THE MEDIASTINUM AND ITS CONTENTS 



dorsal nerves, and reach the sympathetic cord, in which they 
ascend. The cardiac branches from the chain of ganglia corre- 
spond to the splanchnic nerves of the thorax and abdomen. 
They arise in the neck because the heart is developed there. 

Fig. 251. — Scheie of the fobmation of the deep and supekficial 
CARDIAC plexuses. (Clark.) 




1. Superior cervical ganglion of the sympathetic. 2. Middle ganglion. 3. Inferior ganglion. 4. Su- 
perior cervical sympathetic cardiac branch. 5. Middle cardiac, tj. Inferior cardiac. 7. Pirst 
dorsal sympathetic ganglion. 8. Second dorsal ganglion. 9. Vagus. 10. Recurrent laryn- 
geal. 11. Superior cervical cardiac branch of vagus. 12. Middle cardiac branch of vagus. 
13. Inferior cardiac branches of vagus. 14. Cardiac branches of left recurrent nerve. 
15. Superficial cardiac plexus and ganghon. 16. Communicating branches between deep and 
superficial plexus. 17. Deep cardiac ple.xus. 18. Right and, 19. Left coronary plexuses. 



The right coronary plexus is formed mostly from the super- 
ficial cardiac plexus, but a considerable addition comes from 
the deep cardiac plexus. 

The left coronary plexus is formed by branches of the deep 
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cardiac plexus. They pierce the pericardium to reach the 
commencement of the left coronary artery. 

The deep cardiac plexus communicates freely with, and is 
not easily separated from, the anterior pulmonary plexus. The 
plexus is surrounded by peribronchial tissue and glands. 

The superficial cardiac plexus is situated on and below the 
arch of the aorta, and commonly contains a small ganglion — the 
ganglion of Wrisberg. 

Lymphatic System of the Heart.— The lymphatics 
form a rich plexus beneath the visceral pericardium. The 
efferent trunks ascend on the pulmonary artery and end in the 
glands of the superior mediastinum. 

Interior of the Heart. — The interior of each of the four 
chambers of the heart is now to be examined. 

The Rig"ht Auricle and its appendix were opened by two 
incisions enclosing in a triangular flap the greater part of its 
anterior wall. The following points should be noted in it 
(see fig. 252) : 

(1) The greater part of the cavity of the right auricle is 
smooth, but in the appendix and on the anterior wall a num- 
ber of parallel muscular ridges are seen. These are the 
musculi pectinati, which extend fjrom the appendix on the 
anterior wall to terminate at a vertical ridge, the crista ter- 
minalis. 

(2) This ridge corresponds to a slight groove (the sulcus 
terminalis) on the anterior surface of the auricle, passing 
between the terminations of the venae cavse. The ridge and 
groove indicate the line of demarcation between the two parts 
out of which the right auricle is developed. The venae cavae 
and coronary sinus open into the part derived from the sinus 
venosus ; the rest is developed out of the primitive auricle. 

(3) From the thinness of the auricular wall, it can be seen 
it is not of much power as a pump. It feeds the right ventricle 
and acts as a reservoir during systole. 

(4) On the posterior wall, which is formed by the inter-auri- 
cular septum, is an oval depression where the septum is very thin. 
This is the fossa ovalis (fig. 252 8^), representing the foramen 
ovale of the foetus. A slight oblique perforation sometimes 
persists at the upper part of the fossa. Around the upper and 
lateral parts of this fossa, the septal wall is raised to form the 
annulus ovalis (7) ; below, where the annulus is deficient, the 

T 2 
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floor of the fossa is continued uninterruptedly into the wall of 
the inferior vena cava. An elevation below the opening of the 
superior vena cava is named the tubercle of Lower. 

(5) The superior vena cava opens at the upper part of the 
cavity ; its orifice is directed downwards and forwards towards 
the auriculo-ventricular opening, and is not guarded by a valve. 
When the auricle contracts there is no structure to prevent 
regurgitation of blood into the vena cava. The nearest valves 
are those of the jugular and subclavian veins. 

(6) The inferior vena cava opens at the lower and pos- 
terior angle of the cavity. It is directed towards the fossa 
ovalis. In the foetus the stream of blood from the inferior 
cava passes upwards and backwards to the foramen ovale, 
behind the down-flowing stream from the superior cava to the 
right ventricle. 

(7) In front of the inferior vena cava, and extending to the 
anterior margin of the annulus ovalis, is a thin membranous 
fold which varies considerably in size and is frequently per- 
forated. This is the remains of the Eustachian valve (8), which 
directed the blood in the foetus from the inferior vena cava to 
the foramen ovale. 

(8) The auriculo-ventricular orifice lies at the lower and 
anterior part of the cavity. The orifice is large enough to take 
three fingers easily. In disease of the heart it may become 
contracted and cause obstruction. 

(9) The coronary sinus enters at the interval between the 
Eustachian valve and the auriculo-ventricular opening. It is 
guarded by a thin imperfect fold, the valve of Thebesius or 
coronary valve (lo). 

(10) The foramina of Thebesius are scattered irregularly on 
the auricular wall ; they receive the small veins of the heart, the 
vense minimee cordis. 

The Right Ventricle (see fig. 252). — By two incisions the 
anterior wall of the right ventricle has been already thrown 
open as a triangular flap. The following points are to be noted 
in this cavity : 

(1) Maekings. — Excepting in the infundibulum (conus 
arteriosus), where the ventricular wall is smooth, the cavity 
presents an irregular network of fleshy ridges on its walls, called 
collectively the columnce carnece. They represent the remains 
of a sponge-work which originally nearly filled the foetal ven- 
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Fig. 252.— Antebiok view of the right chambees of the heart 
WITH THE GREAT VESSELS. {Fvom Monis's ' Ancitoimj:) 




. Left carotiil. 2, Innominate. 3. Arcli of aorta. 4. Yena cava superior. 3. Eight auricular 
appendix. 6, Orifice of vein of Galen. 7. Annulus ovalis. 8. Eustaeliiau valve. H'. Fossa 
ovalis. 9. Yena cava iDferior. 10. Yalve of Tliebesius. 11. Anterior segment of ti'icuFpiil 
valve, 12. Right segment of tricuspid valve. 13. Sectionof ventricular wall. 14. Descendinis 
aorta. 15. P.-sterior papillary muscle. 16. Moderator band. 17. Left coronary artery. 
18. Anterior papillary muscle. 19. Chordae tendinese. 20. Columna carnea. 21. 8mall 
papillary muscle connected with septum. 22. Lelt auricular appendix. 23. Pulmonary 
semilunar valves. 24. Pulmonary artery. 25. Left pulmonary artery. 2G. Ductus arteriosu.e. 
27. Bight ]iuluionary artery. 28. Left subclavian. 
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tricular cavity. The sponge-work persists in several forms : 
(a) ColwmncB carnecp, (20) are mere elongated ridges on the ventri- 
cular wall, (b) The trabecules carnem are attached at each ex- 
tremity, but free in the middle, (c) The musculi papillares (15) 
are fleshy projections arranged in two groups, anterior and pos- 
terior, a ttached by their bases to the ventricular wall, and at 
their apices by small fibrous cords {chordce tendinece) to the 
auriculo- ventricular valve, {d) A fourth representative of the 
sponge-work is often met with in the form of a fleshy band, 
the moderator band (le) . It stretches across the cavity from the 
septal to the anterior wall near the anterior papillary muscles. 
This may help to resist over-distension of the ventricle. 

(2) The auriculo-ventricitlar orifice is surrounded by a 
fibrous ring and guarded by the auriculo-ventricular or tri- 
cuspid valve (fig. 257). 

(3) The trictispid valve is a tubular or funnel-shaped 
membranous fold of endocardium, attached above to the fibrous 
ring around the orifice, from which it receives some strengthen- 
ing fibres (fig. 2.52). Below, where it hangs into the ventri- 
cular cavity, it is notched, so as to form three main segments 
or cusps. Smaller cusps are found in the iritervals, between 
the main cusps. Of the three main cusps, one is anterior and 
lies between the auriculo-ventricular orifice and the infundi- 
bulum (fig. 252). A second is posterior and lies against the 
inter- ventricular septum (septal cusp), and a third lies towards 
the right side. 

(4) The cliordcB tendinece from the musculi papillares pass to the 
under surfaces and margins of the cusps, those of one musculus 
passing to two segments of the valve. Those from the anterior 
papillary muscle pass to the interval between the anterior and 
right cusps, those from the posterior papillary muscle reaching 
the interval between the right and septal cusps. A considerable 
number of chordse tendineae are attached directly to the septum 
without any musculi papillares. These pass mainly to the 
septal cusp, a few reaching the interval between the septal and 
anterior cusps, 

(5) The infundibulum is the narrow smooth upper part of 
the ventricle leading to the pulmonary aorta. It is situated 
in front of the cardiac orifice of the ascending aorta. 

(6) The pulmonary orifice lies at the upper part of the infun- 
dibulum, and is guarded by the pulmonary or semilunar valve. 
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which consists of three thin, membranous segments (fig. 262). 
Of these one is anterior and two postero-lateral. Each segment 
is semihmar or semicircular in shape, and is attached by its 
convex border to the wall of the pulmonary aorta. The free 
border is directed away from the heart, and at its middle 
is thickened to form a small nodule, the corpus Arantii. On 
each side of the nodule the marginal portion of the valve is 
very thin and forms the lunule (fig. 254). When the segments 
of the valve are closed, the corpora Arantii meet in the middle 
of the lumen of the arterial orifice, any chinks which might be 
left between the lunulge of the segments being thus completely 
closed up. Behind each segment the wall of the pulmonary 
aorta shows a recess, the smus of Valsalva. The sinuses of 
Valsalva ensure that regurgitating blood wiU pass behind the 
valves and effectually close them. The semilunar valves, like 
the auriculo-ventricular, are formed of fold's of endocardium 
enclosing fibrous tissue. The fibrous tissue for the most part 
radiates from the nodule towards the fixed border, but the 
lunule is devoid of fibres and formed merely of endocardium. 
The valves are delicate in structure, and easily destroyed hj 
disease. In rheumatic fever they may become inflamed. In- 
flammation is followed by contraction and adhesion. They 
are no longer competent as valves and may offer obstruction 
to the flow of the blood. 

The Left Auricle (fig. 263). — To examine this chamber the 
apex of the heart should be tilted upwards, and towards the 
right, and the left auricle opened by an incision passing across 
between the right and left pulmonary veins, and extending into 
the appendix. The cavity of the left auricle form^ an elon- 
gated transverse chamber between the right and left pulmonary 
veins. The following points are noted in its interior : 

(1) Its walls are smooth, excepting in the appendix, where 
musculi pectinati are well marked. 

(2) On the auricular septum the upper margin of the 
septum ovale is seen. It is bounded by an incomplete annulus, 
which is deficient above (23) . 

(3) On the posterior wall are the openings of the pulmonary 
veins, usually two on each side. These are devoid of valves. 

(4) In the lower part of the cavity is the auriculo-ventricular 
opening, which is rather smaller than the right auriculo- 
ventricular orifice. 
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Fig. 253. — Posterior view of the left chambers op the heart, with the 
CORONARY SINUS LAID OPEN. (Frovi Moi'vis^s ' Anatomy.') - 




Left carotid. 2. Left subclaTian. 3. Aorta. 4. Left auricular appendix, 5. Interior of left 
auricle. 6. Great cardiac vein. 7, Valves of great cardiac vein, 8. Anterior segment of 
mitral valve. 9. Compound anterior papillary muscle. 10. Fine meshwork of columnse 
carnese at apex of ventricle. 11. Columnse carneje. 12. Section through wall of left ventricle. 
13. Coronary artery. 14. Compound posterior papillary muscles. 15. Chordee tendinese. 
16. Posterior segment of mitral valve. 17. Yena cava inferior. 18. "Valve of Thebesius. 
19. Coronary sinus. 20. Valved orifice of vein in coronary sinus. 21. Left auriculo- ventri- 
cular opening. 22. Right pulmonary veins. 23. Concave edge of the valve of the foramen 
ovale. 24. Left pulmonary veins. 25. Commencement of left pulmonary artery. 26. Ductus 
arteriosus. 27. Innominate. 
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The Left Ventricle (fig. 253).— This cavity is laid open by 
removing its lateral wall. This is done by three incisions 
enclosing the lateral or left wall in a triangle. The base of 
the triangle lies below the auriculo-ventricular groove ; the 
anterior and posterior incisions, which meet at the apex, pass 
down on the left side 

of the inter- ventricular ^^^'- 254.— Portion of the wall of the ven- 

^ . -If TEICLE, d, d\ AND AOBTA, a, b, C, SHOWING 

grooves. Unly points Ot attachments of one flap of the MITRAL AND 

difference between the ™'^' ■''™'"'' valves. {Allen Thomson.) 
left and right ventricles 
need be naentioned. 

(1) The wall of the 
left ventricle is two or 
three times thicker than 
that of the right, be- 
cause its work is so much 
greater (fig. 255). 

(2) The cavity is 
more elongated and nar- 
rower on the left side. 
It reaches to the apex 
of the heart. 

(3) Owing to the 
inter- ventricular septum 
(septal wall) bulging 
towards the right side, 
the cavity of the left 
ventricle is circular on 
transverse section, that 
of the right being cres- 
centic (fig. 255). 

(4) The columnse 

carnese are better marked on the left side, and the musculi 
papillares and chordae tendinese are much stronger. The 
columnae carnese are best marked near the apex, the upper 
part of the anterior wall and septum being smooth. 

(5) The segments of the left auriculo-ventricular valve 
(mitral or bicuspid) are much thicker. Thej^ are two in 
number, and placed one in front of the other. The valve and 
its two segments form a membranous funnel projecting within 
the cavity of the ventricle (fig. 253). 




fi find ff. Mnsculi papillares. 
cliordie teiidiiiefe. 



e', /. Attachment of the 



282 



THE MEDIASTINUM AND ITS CONTENTS 



(6) The semilunar segments of the aortic valve are also 
stronger, and the corpora Arantii thicker. The sinuses of 
Valsalva are larger, giving rise to a distinct bulging of the 
aortic wall opposite each segment. The segments are placed 
two in front, right and left, and one behind. The coronary 
arteries arise from the right and left sinuses of Valsalva (fig. 254) . 

(7) The smooth portion of the ventricle immediately below 
the aortic valves is known as the aortic vestibule. 



Fie. 255. — Transvekse section through the heabt near its apex, showing 

THE relative THICKNESS OP ITS MUSCOLAB WALLS, THE BULGING OP THE SEPTUM 
TOWARDS THE RIGHT VENTRICLE, AND ■ THE SHAPE OF THE CAVITIES. ( FrOm 

Morrises ' Anatomy.') 




1. Cavity of left ventricle. 2. Septum. 3. Cavity of riglit ventricle, 
papillary muscle. 5. Posterior coronary artery. 



4. Section of 



The auriculo-ventricular and semilunar valves of the left 
side of the heart are especially liable to disease. 

Septum of the Heart. — A septum divides the heart into 
a right and left half. It is composed of four parts or minor 
septa (fig. 256) : 

(1) The i?iter-auriciilar septum, completed by the septum 
ovale in the adult, and perforated in the foetus by the foramen 
ovale. 

(2) A S7nall intermediate part separating the two auriculo- 
ventricular orifices. It gives attachment to the septal parts 
of the auriculo-ventricular valves. 

(3) The aortic septum, separating the aortic vestibule from 
the infundibulum of the right ventricle. 
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(4) The inter-ventricular septum is for the most part thick 
and fleshy, but at its upper part it is thin and translucent, and 
formed of two closely applied layers of endocardium, without 
any intervening muscular fibres. This is thenars membranacea, 
which is developed later than, and in a manner different from, 
the other parts of the septum. It is the point at which the 
three septa named last meet. A congenital deficiency is some- 



sup, ven. cava 



Fig. 256. — Diagkam of the septa oe the heart. 
aorta 
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pars memb septi. 
right vent. 
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times met with in the pars membranacea, thus maintaining 
permanently a communication between the two ventricles. 

The Pulmonary Aorta (fig. 252). — The pulmonary aorta or 
artery, about two inches in length, commences in the infundi- 
bulum of the right ventricle, and lies at first in front of the 
ascending aorta. It then inclines to the left side of the aorta, 
and divides into its right and left branches. 

Its course is nearly horizontal from front to back. The 
coronary arteries and auricular appendices lie at each side of it. 
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It lies completely within the pericardium, and is enclosed 
in the same sheath of visceral pericardium as the ascending 
aorta. The transverse sinus of the pericardium passes behind 
the two aortae. 

The right pulmonary artery pierces the fibrous pericardium 
and passes behind the aorta and superior vena cava to reach 
the root of the right lung, where it divides into two branches. 
The lower supplies the middle and lower lobes of the right 
lung (tig. 241). 

The left pulmonary artery passes outwards in front of the 
descending aorta to reach the root of the left lung, where it 
divides into two branches to supply the upper and lower 
lobes of the left lung. It passes in front of and above the 
left bronchus. From its commencement a fibrous cord extends 
to the arch of the aorta. This is the remains of the ductus 
arteriosus, which conveyed the blood in the foetus from the 
pulmonary artery to the aorta (fig. 246). 

The pulmonary veins are two in number on each side. 
Each pair opens close together into the left auricle. The 
veins lie in front of and below the arteries (fig. 241). 

Position of the Valves of the Heart on the Surface of the 
Thorax (see fig. 245, p. 261). — The auriculo-ventricular orifices 
are situated obliquely behind the sternum. They lie in the 
line of the auriculo-ventricular groove, from the insertion of 
the third left to the insertion of the fifth right cartilage 
(fig. 245). The right is the lower and more anterior, and to 
the right of the left orifice. 

The aortic orifice is behind and to the right of the pul- 
monary. Its position is behind the sternum, near the insertion 
of the third left cartilage. The pulmonary valve is behind the 
inner end of this cartilage. 

The blood of the ascending aorta conveys the sound of the 
aortic valve to the surface of the chest at the insertion of the 
second right costal cartilage. The left auriculo-ventricular 
valve is heard best at the apex. 

Some Points in the Structure of the Heart, — The heart 
is now to be removed from the interior of the pericardium, 
leaving the pulmonary and ascending aortse in position. They 
are divided above the semilunar valves. The venae cavse and 
pulmonary veins are divided as they join the heart. Very 
little can be made out of the arrangement of the muscular 
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fibres. To see them the heart of an ox or sheep must be 
parboiled. But the following points can be made out : 

(1) The auricular muscular fibres form a thin layer. The 
fibres encircle the venous openings and act partly as sphincters. 
The coronary sinus is covered by cardiac muscle fibres and 
also contracts. 

(2) A section such as is shown in fig. 257 should be made. 
It will be seen that the orifice of the pulmonary aorta is 
situate rather apart, but the aortic and the right and left 

Fig. 2.57. — A section of the heart at the level of the aueiculo- 

VENTKICULAll VALVES, SEEN FEOM ABOVE. {SibsOU.) 




P. Pulmonixiy artery. A. Aorta. M. Mitral valve. T. Tricuspid valve. 

auriculo-ventricular are close together, separated only by a 
triangular body. This body contains fibrous tissue, con- 
tinuous with the fibrous rings surrounding the openings into 
the ventricles. The substance of these rings is continuous 
with the tissue of the auriculo-ventricular valves. The size of 
the openings depends in part on the tone of the cardiac muscle 
which surrounds the rings. To these fibrous rings the muscular 
fibres of the auricles and ventricles are also attached. ' 



THE AORTA 

In the thorax the aorta consists of three portions : 

(1) Ascending aorta. (2) Arch of the aorta. 

(3) Descending aorta. 
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Ascending" Aorta. — The ascending aorta lies within the 
pericardium (fig. 248). It commences in the aortic vestibule 
of the left ventricle, behind the sternum, opposite the inner 
end of the third left costal cartilage. It extends upvs^ards, 
forwards, and towards the right until it reaches the second 
right costal cartilage, where it bends backwards as the aortic 
arch. At its commencement it has three slight dilatations, 
corresponding to the sinuses of Valsalva, and along its right 
side it is somewhat dilated, forming the great sinus of the 
aorta. 

Relations. — The ascending aorta is enclosed with the 
pulmona.ry within a sheath of visceral pericardium. The sinus 
transversus separates it from the left auricle. In front of it is 
the right auricular appendix and pulmonary artery which after- 
wards passes to its left side. The right pulmonary artery lies 
behind it, and the superior vena cava descends on its right side 
to reach the right auricle. 

Beanches. — The right and left coronary arteries arise from 
the right and left sinuses of Valsalva. 

Arch of the Aorta (fig. 230, p. 226, and fig. 2,58).— The 
arch commences as the aorta emerges from the pericardium 
opposite the second right costal cartilage, and lies in the 
superior mediastinum. It extends backwards and towards the 
left, over the root of the left lung, to reach the left side of the 
body of the fourth dorsal vertebra and the disc below it, 
where it becomes the descending aorta. 

Relations. — These are of especial importance, as this vessel 
is liable to be the seat of aneurisms, which press on the sur- 
rounding structures and thus give rise to numerous symptoms. 

(1) The anterior or left surface is covered superficially 
and on its left side by the left pleura, and is crossed succes- 
sively by the left phrenic nerve, the inferior cardiac branch of 
the left pneumogastric nerve, the left superior cervical cardiac 
branch of the sympathetic, the pneumogastric nerve, and near 
its termination by the superior intercostal vein. 

(2) Its posterior or right surface. The right pleura covers 
it at first. It lies against the trachea (fig.^260), oesophagus, and 
thoracic duct, the deep cardiac plexus and the numerous 
bronchial glands. The left recurrent laryngeal nerve passes up 
behind it. 

(3) Below. The concavity of the arch is in relation to the 
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bifurcation of the pulmonary aorta, to the left branch of which 
it IS joined by the ligament of the ductus arteriosus. Internal 

Fig. 258. — The he.vkt and labge akteeii?s of the thouax and neck. 
(Bonamy and Bemt.) 




■'sXJ- 'y./ if^ -VA- ■■■■At 



1, Digastric. 2. Submental artery rfacial). 3. Submaxillary gland. 4. Mylo-hyoid. 5, External 
carotid. 6. Hyoid bone. 7. Internal carotid. 8. Thyro-hyoid. 9. Thyroid cartilage. 10. 
Superior thyroid artery. 11. Right common carotid. 12. Crico-thyroid. 13. Thyroid body. 
14. Cricoid cartilage. 15. Inferior thyroid artery. 16. Left common carotid. 17. Thyroid 
axis. 18. Trachea. 19. Vertebral artery. 20. Left subclavian artery. 21. Right subclavian 
ai-tery. 22. Internal mammary artery. 23. Innominate artery arising from horizontal aorta. 
24. Left lung (upper lobe). 25. Right lung (upper lobe). 26. Ascending aorta. 27. Right 
lung (middle lobe). 28. Pulmonary artery. 29. Right lung (lower lobe). 30. Right auricle. 
31. Diaphragm. 32. Front of right ventricle, 34. Left lung (lower lobe). 

to the (iuctus arteriosus, lymphatic glands and the superficial 
cardiac plexus are situated, and on the outer side of the 
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Fig. 259. — The superiou axd inferior VENMi: cw.e, the innominate veins, 
AND AZYGOS VEINS. [Frovi MoitIs^s ' Anafoimj.'') 




1. Right commou carotid artery. 2. Riglit internal jugular vein. 3. Right lymphatic duct. 
4. lanominate artery. 5. Right pneumogastric nerve. 6. Right innominate vein. 7. Internal 
mammary vein. 8, Trank of the pericardiac and thymic veins. 9. Yena cava superior. 
10. Vena azygos major. 11. Vena azygos minor (inferior), crossing spine to enter venaazygos 
major. 12. Hepatic veins. 13. Vena cava inferior. 14, Right phrenic artery. 15. Cceliac 
axis. 16. Right middle suprarenal artery. 17. Right spermatic artery. 18. Right spermatic 
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obliterated duct the left recurrent laryngeal nerve winds under- 
neath the arch of the aorta. The left bronchus passes outwards 
below it (fig. 259). 

(4) Si/pcriorhj the left innominate vein crosses over the 
roots of the branches given off from the convexity of the arch 
(fig. 259). An aneurism of the arch may open into the trachea, 
left bronchus, pleural cavities or oesophagus. 

Beanchbs. — These are usually three in number, viz. 
innominate, left carotid, and left subclavian (fig. 258). Occa- 
sionally the left carotid arises with the innominate. The right 
subclavian may arise from the aorta beyond the left subclavian. 
A vertebral artery or a thyroid artery occasionally arises direct 
from the arch. These branches will be considered later. 

Descending- Aorta (fig. 259).— The descending aorta lies in 
the posterior mediastinum, and extends from the left side of 
the lower border of the fourth dorsal vertebra to the aortic 
opening in the diaphragm opposite the twelfth dorsal vertebra. 
There it becomes the abdominal aorta. At first the artery lies 
on the left of the vertebral line, but it inclines gradually 
inwards and gains the middle line before it pierces the dia- 
phragm. Branches from the upper four dorsal ganglia of the 
sympathetic end on the aorta and form the thoracic aortic 
plexus. Excruciating pains, felt through these in aneurism of 
the aorta, are referred along the nerves of the arm. 

Relations. — Three stages may be recognised in its course 
from its anterior relationships : 

First. Behind the root of the left lung (opposite the fifth 
dorsal vertebra and disc). 

Secojid. Behind the pericardium (opposite the sixth, 
seventh, eighth, and part of the ninth vertebrae, fig. 262). 

Third. Behind the diaphragm (opposite the tenth and 
eleventh vertebrse, fig. 238, p. 243). 

The oesophagus lies to the right of its first stage ; in front 
of the second stage ; in the third stage it passes towards the left 
and leaves the aorta opposite the tenth vertebra. Posteriorly 
the aorta rests on the anterior common ligament, the bprders 
of the vertebrEB, and the left azygos veins. 

vein. 19. Left common carotid artery. 20. Left pneumogastric nerve, 21. Tlioracio duct, 
22. Left innominate vein. 3:i. Lett subclavian artery. 24. Left superior intercostal vein. 
25. Kecurrent laryngeal nerve. 26. Vena azygos minor (superior). 27. CEsophagus. 28. 
Left upper azygos vein. 29. OEsophageal branches from aorta. 30. Vena azygos minor. 
31. Thoracic duct. 32. Left phrenic artery. 33. Left middle suprarenal artery. 34. 
Receptaculum chyli. 35. Superior mesenteric artery. 36. Left ascending lumbar vein. 
37. Left spermatic vessels. 38. Inferior mesenteric artery. 

II. U 
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On its left side it is covered by the pleura, and to its right 
side are the oesophagus, thoracic duct, and vena azygos major. 
The right pleura covers the right aspect in its third stage. 

Branches. — In addition to the bronchial and intercostal 
arteries which have been considered (see p. 227), the descend- 
ing aorta gives off mediastinal, pericardiac, and cesophageal 
branches. The oesophageal branches anastomose with the 
oesophageal branches of the gastric and inferior thyroid arteries. 

Branches of the Aortic Arch (figs. 258, 259). — Three great 
vessels are given off by the aortic arch, viz. the innominate, 
left common carotid, and left subclavian arteries. 

Innominate Artery. — Course. The innominate artery lies 
in the superior mediastinum. It extends upwards and to the 
right behind the manubrium sterni, and terminates behind the 
right sterno-clavicular articulation by dividing into the right 
common carotid and right subclavian arteries. 

Eelations. — (1) The sternum, sterno-hyoid, and sterno- 
thyroid muscles, with the left innominate vein, liein front of it. 

(2) On its right side are the right innominate vein and right 
pleura, and pneumogastric nerve. 

(3) At first it lies on the trachea, but higher up it passes 
to its right side. Usually the artery gives off no lateral 
branch ; occasionally the thyroidea ima artery arises from it 
to end in the thyroid gland. 

Left Common Carotid Artery (fig. 259). — Part lies in the 
superior mediastinum (thoracic stage) and part in the neck. 
The thoracic portion of the left common carotid artery ascends 
behind the manubrium sterni and the left sterno-clavicular 
articulation. It is clothed on its left side and in front by the 
left pleura ; the left innominate vein crosses obliquely in front 
of it. Behind, it rests on the trachea, oesophagus, and thoracic 
duct ; the left pneumogastric nerve descends on its left side. It 
ascends in front of and to the right of the next artery. 

Left Subclavian Artery. — Like the last, it lies at first in the 
superior mediastinum. The mediastinal or thoracic portion of 
the left subclavian artery lies deeply in the upper part of the 
thorax, and takes a curved course on the pleural dome of the 
right lung to reach its cervical stage behind the left sterno- 
clavicular joint. 

Eelations. — The left innominate vein and pneumogastric 
nerve lie in front of it ; the trachea lies to its inner side. 
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Behind it are the left margin of the oesophagus and the thoracic 
duct. The left pleura covers its left aspect. 

TRACHEA AND BRONCHI 

The trachea (fig. 260) is about 4^ inches in length and extends 
from \he lower border of the sixth cervical vertebra to the lower 
border of the fourth dorsal vertebra, where it divides into the 
two bronchi. It lies in the middle line and* rests on the- oeso- 
phagus in its entire course. It is easily separated from the 
oesophagus, only a few loose fibrous bands joining them. 

The trachea is divided into two stages, the cervical and 
thoracic. The cervical stage is about 2^ inches long ; the 
thoracic about 2 inches. The cervical stage is accessible to 
the surgeon ; by extension of the neck, an inch of the thoracic 
stage becomes cervical. The trachea is elastic and can be 
stretched. It is attached above to the movable larynx ; its 
attachment by the bronchi, to the roots of the lungs is firm. 
The thoracic stage of the trachea lies in the superior media- 
stinum. 

To expose the trachea in the superior mediastinum the 
following structures have to .be removed : (1) The innominate 
veins and superior vena cava ; (2) the arch of the aorta and 
its three trunks and superficial cardiac plexus ; (3) the peri- 
cardium and pulmonary vessels ; (4) . the deep cardiac plexus 
and the great group of bronchial glands. 

Eelations. — (1) Thoracic Stage. — hi front of it are (see 
fig. 222, p. 214) the manubrium sterni, origins of the sterno- 
hyoid and sterno-thyroid muscles, the left innominate vein and 
some remains of the thynms gland, the arch of the aorta and 
origins of the innominate and left common carotid arteries, 
together with the deep cardiac plexus (fig. 259). 

The innominate artery, pleura and pneumogastric nerve lie 
in contact with the trachea on the right side ; the left common 
carotid and left subclavian arteries and the recurrent laryngeal 
nerve on the left side. A group of bronchial glands lies in its 
bifurcation. 

(2) Cervical Stage. — The trachea lies between the two 
common carotid arteries, and is in contact with the tracheal 
surface of the lateral lobes of the thyroid body. The recurrent 
laryngeal nerves ascend in the angle between it and the 

n 2 
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cesophagus. The inferior thyroid arteries ascend in close rela- 
tion to its sides. 

In the neck the isthmus of the thyroid body, the inferior 
thyroid veins, the sterno-hyoid and sterno-thyroid muscles, witli 
two layers of deep cervical fascia, are superficial to the trachea. 

The trachea is strengthened by about 16 to 20 incomplete 
cartilaginous rings. These are deficient behind where the 

Fig. 2G0. — Antekioe view of the lakynx, with the teachea and bkonohi. 
{From Morris's ' Anatomy.') 



First ptng of trachea' 



Position of thyroid 
f isthmus 



'Arch of aorta 



Right pulmo- 
nary artery 




trachea rests on the oesophagus. This deficiency allows ,the 
oesophagus to expand in swallowing. Several of the rings are 
irregular, being bifurcated at one end, and the lowest ring 
usually gives off below a beaked process which projects into 
the bifurcation of the trachea. A loose fibrous sheath surrounds 
the trachea. Lymphatic glands are imbedded in it at each side. 
The sheath is continuous with the cervical fascia above and 
the sheaths of the bronchi below. 

The deficiency between the ends of the cartilages is filled 
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up by the non-striated tracheal muscle. On the outer aspect 
of the muscle many of the mucous glands which open in the 
trachea may be seen. 

Within the cartilages and the tracheal muscle joining their 
tips are the mucous and submucous coats. The submucous 
coat has rich plexuses of lymphatics, nerves and vessels. 
The nerves come from the recurrent laryngeal and pulmonary 
plexuses ; the tracheal arteries from the thyroid and oeso- 
phageal ; the lymphatics pass to the para-tracheal glands. 

The Bronchi (fig. '242, p. 251, and fig. 260).— The bronchi 
extend outwards and downwards from the bifurcation of the 
trachea to enter the root of the lung. The left bronchus is 
rather longer than the right, owing to the left lung being 
pushed further away from the middle line by the projecting 
heart. The right bronchus is rather larger than the left, 
owing to the greater size of the right lung. The vena azygos 
major arches forwards over the right bronchus, and the arch 
of the aorta passes backwards over the left. Each bronchus 
is crossed by the corresponding pulmonary artery, and divides 
immediately afterwards into a number of hyparterial bronchi. 
On the right side an eparterial hranch is given off from the 
bronchus, before it is crossed by the pulmonary artery (fig. 260). 
This passes to the upper lobe of the right lung. The ceso- 
phagus passes behind the bifurcation of the trachea and 
commencement of the left bronchus. 

The Posterior Mediastinum. — A section through the pos- 
terior mediastinum at the level of the eighth dorsal vertebra is 
shown in fig. 261. The contents of this space are seen to be : 

(1) The descending aorta, projecting somewhat into the 

left pleural space. 

(2) The oesophagus, to the right of the aorta and nearly in 

the middle line ; on it rest the two vagi. 

(3) The thoracic duct, behind and to the right of the 

oesophagus. 

(4) The vena azygos major, to the right of the thoracic duct 

and lying against the right pleura. 

The fibrous pericardium and left auricle bound the posterior 
mediastinum in front at this level ; the bodies of the vertebrae 
and anterior common ligament bound it behind. 

The (Esophag'us. — The oesophagus or gullet is nine or ten 
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inches long, and extends from the lower border of the cricoid 
cartilage, opposite the sixth cervical vertebra, to the level of the 
tenth dorsal vertebra, where it pierces the diaphragm and 
enters the stomach. 

Stages in its Course. — (1) Cervical, behind the trachea 
and in front of the sixth and seventh cervical vertebrse. This 
stage is very short. It lies to the left of the middle line, its left 
margin projecting beyond the trachea. 

(2) Superior mediastinal, behind the trachea and left 
bronchus and in front of the upper four dorsal vertebrae. It 
passes towards the right of the middle line below. 

Fig. 261. — Teansveese section of the posteeiob mediastinum at the 
level of the eighth boesal veetebea. 
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(3) Posterior mediastinal, behind the pericardium and in 
front of the aorta and sixth, seventh, eighth, and ninth vertebrae. 
It passes again to the left of the middle line as it reaches the 
diaphragm. 

(4) Abdominal, in and below the diaphragm. This stage is 
about I inch long. 

Stages 1 and 4 are the only ones accessible for surgical 
operations. In the cervical stage the oesophagus is reached at 
its divergence to the left of the trachea. 

In the thorax the oesophagus lies on the bodies of the 
vertebrae in a part of its course, but it is separated from them 
at the upper part by the longus colli, and at a lower level 
by the thoracic duct, azygos veins, right intercostal arteries, and, 
near its termination, by the thoracic aorta. The two vagi lie 
on its posterior mediastinal stage and form a plexus. In front 



THE (ESOPHAGUS 295 

it is covered by the trachea, left bronchas, and the pericardium. 
Laterally it is covered on its right side by the pleura ; on its 
left side it is in contact with the descending aorta, and at its 
upper part with the thoracic duct. Above and below it is also 
in contact with the left pleura. 

NarrowinCtS. — The three narrowest points of the oeso- 
phagus are (1) at its commencement ; (2) at its termination ; 
(3) behind the left bronchus. At these three points caustic 
poisons leave their worst effects. 

Structure. — The oesophagus is surrounded by a fibrous 
sheath, in which the vagi and oesophageal vessels form plexuses. 
When this is removed the thick coat of longitudinal muscle- 
fibres give it the appearance of a strap-like muscle. , The longi- 
tudinal fibres are attached above by a fibrous expansion to the 
vertical ridge of the cricoid cartilage ; below they end in the 
longitudinal muscular coat of the stomach. A circular coat 
lies beneath the longitudinal. The submucous coat is lax and 
allows the mucous coat to be thrown into folds when the 
oesophagus is undistended. The epithelium lining it is stratified. 

Blood Supply. — Arteries are derived from the inferior 
thyroid, descending aorta, and gastric arteries. They form an 
anastomotic chain along the oesophagus. The veins pass to 
the inferior thyroid, azygos veins, and gastric. 

Nerves. — From the recurrent laryngeal and vagi. 

The lymphatics pass to the gastric lymphatic glands, to 
those of the posterior mediastinum, to the bronchial and para- 
tracheal groups. The bronchial glands, when diseased, fre- 
quently adhere to the coats of the oesophagus in its posterior 
mediastinal stage. The adhesions may give rise to diverticula. 

The Thoracic Duct (figs. 261 and 262). — The thoracic duct 
extends from the upper part of the abdominal cavity, where it 
commences in the receptaculum chyli, to the root of the neck, 
and is about eighteen inches in length. Its walls are very thin ; 
it is empty and collapsed, and may easily be mistaken for a vein. 
Communications take place between it and the azygos veins 
(Leaf). Hence if tied, or injured, the chyle may still reach the 
venous circulation through these veins. 

Stages. — (1) Abdominal, lying in front of the twelfth dorsal , 
first and second lumbar vertebrae, between the right crus and 
aorta. It enters the next stage by the aortic orifice. It lies to 
the right of the aorta. 
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Pig. 262. — The course or the 

THOEACIC DUCT. {Wilson. 



(2) Posterior mediastinal, lying on the lower eight dorsal 
vertebrge, between the aorta and vena azygos major. 

(3) Siqoerior mediastinal. —It crosses to the left side, behind 
the CBSophagus and aortic arch, and lies between the oesophagus 
and left subclavian artery, in contact with the left pleura. 

(4) Cervical, arching above the first stage of the left sub- 
clavian artery, over the vertebral vessels and scalenus anticus. 
It enters the commencement of the left innominate vein, 

between the jugular and subclavian 
veins. 

Tributaries. — The receptaculum 
chyli receives all the lymphatics of 
the lower extremities, pelvis and ab- 
domen, excepting a few from the 
upper surface of the liver. The 
thoracic duct receives the lymphatics 
of the left side of the thorax, and 
some from the lower part of the 
right side of that cavity, from the 
left upper extremity and the left side 
of the head and neck. 

The lymphatics of the right side 
of the thorax, the right upper ex- 
tremity, and the right side of the 
head and neck enter the right lym- 
pliatic duct (fig.''26'2). 

Lymphatic Glands in the Thorax. 
Several groups of lymphatic glands 
are met with in the thorax. Some 
of these are in relation to the chest- 
wall, while others lie within the 
thoracic cavity. 

The parietal glands consist of 
= '** two sets : the anterior intercostal or 

Arch of the aorta. 2, Thoracic ± i j j.1 ± ' ' j. j. l 

aorta. 3. Abdominal aorta, siiow- stemal, and the postcrior mtercostal 

ing its principal branches divifleil 

near their origin. 4. Ai-teria in- 

nominata, dividing into right carotid and right subclavian. 5. Left carotid. 6. Left sabclaviiin. 
7. Superior cava, formed by the anion of (H) the two venae innoraiuatas ; and these by the junction 
(9> of the internal jugular and subclavian vein at each side. 10. Greater vena azygos, 11. Ter- 
mination of the lesser in the greater vena azygos. 12. Eeeeptaculum chyli ; several lymphatic 
trunks are seen opening into it. 13. Thoracic duct, dividing opposite the middle of the dorsal 
vertebrae into two branches which reunite ; the course of the duct behind the arch of the aorta 
and left subclavian artery is shown by a dotted line, 14. The duct making its turn at the root 
of the neck and receiving several lymphatic trunks previously to terminating in the posterior 
aspect of tlie junction of the internal jugular and subclavian vein. 15. Termination of the trunk 
of the ductus lymphaticus dexter. 
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glands. These lie in the anterior and posterior extremities 
of the intercostal spaces. 

The glands found within the thorax are the mediastinal and 
bronchial glands. 

The mediastinal glands consist of three sets, the anterior, 
posterior, and superior mediastinal glands, occupying positions 
in corresponding divisions of the mediastinum. The bronchial 
glands have already been considered. 

Dissection. — The trachea, oesophagus, and diaphragm are 
to be cut away, the attachment and relationships of the last 
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being carefully observed. Notice in particular that the pleura 
covers the vertebral half of the last pair of ribs. The margin 
of the lung, even in full inspiration, does not reach beyond the 
eleventh pair. The inferior fornix of the pleural cavity 
descends on the diaphragm, between the kidney in front and 
the twelfth rib behind. It may be opened accidentally during 
operations on the kidney. The azygos veins are again traced 
(p. 230), and removed with the thoracic duct and gangliate 
chain of the sympathetic. 

Costo-vertebral Joints and Ligaments. — These require 
much cleaning. The student must not hesitate to use the 



298 THE MEDIASTINUM AND ITS CONTENTS 

bone forceps freely to expose them. The joints between the 
first, tenth, eleventh, and twelfth pairs of ribs and the 
vertebrae are atypical, and should be examined last. Each 
typical rib has two vertebral articulations, costo-central and 
costo-transverse. 

Costo-central Articulations. — The head of a typical rib 
presents a ridge which is bound to the intervertebral disc by an 
interarticular ligament (fig. 264). Some of the posterior fibres 
of this ligament may be traced behind the disc towards the 
ligament of the opposite rib, forming the ligamentum conjugale. 
Above and below the interarticular ligament the head of the rib 
articulates with the margins of the adjacent vertebral centra 
or bodies, each margin having its own synovial facet. 

The stellate ligament (fig. 264) (anterior costo-central) passes 
from the head of the rib to the vertebra above, the vertebra 
below, and the disc in which the head rests. Its deep surface 
is continuous with the interarticular ligament. 

Costo-transverse Articulations. — The inner smooth part 
of the tubercle of a rib articulates with the smooth surface on 
the anterior upper aspects of the transverse processes. The 
joint has a capsular membrane, and is strengthened by three 
ligaments (fig. 263). 

(1) The posterior costo-transverse ligament passes between 
the tip of the transverse process and the rough outer surface 
of the tuberosity. It is a ligament of great strength. 

(2) The middle costo-transverse or interosseous ligament 
joins the adjacent surface of the neck of the rib and trans- 
verse processes together. 

(3) The superior costo-transverse passes from the sharp ridge 
on the upper border of the costal neck to the transverse process 
above. Between its inner margin and the capsule of the 
articular processes there is a passage for the posterior branches 
of the dorsal arteries and nerves. 

Atypical Costo-vertebral Joints. — Fiest Pair of Eibs. 
The heads of the ribs articulate with the body of the first 
dorsal vertebra. Hence there is only one synovial costo- 
central cavity, and no interarticular ligament. 

Tenth Pair of Eibs. — The heads articulate with the 
body of the tenth vertebra, with the same result as in the 
first pair. 

Eleventh Pair. — The costo-transverse and costo-centi-al 
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articulations are close together, and the costo- vertebral move- 
ments are more free. The bead articulates with the body of 
the eleventh vertebra. 

TvFELFTH PiiE. — The costo-transverse and costo-central 
articulations are fused. The rib is bound loosely to the short 
transverse process by ligamentous tissue. 

Movements of the Eibs. — A typical rib should be 
obtained and studied in connection with the costo-vertebral 



Fig. 264. — The axteeiok common ligament of the spine, stellate, intek- 

AETICCLAE, AND SUPEKIOE COSTO-TKANSVEKSE LIGAMENTS. {FrOm Mwris's 

' Anatomy.') 
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joints now opened. It will be plain that the heads of the 
ribs are firmly fixed in their joints and allow only a hinge-hke 
movement ; the tuberosities, on the other hand, allow some 
amount of gliding. 

There are two movements possible : 

(1) Sterno-vertebral. — Each costal hoop is bent with its 
convexity outwards, and passes from the spine to the 
sternum, on which it may rotate on an axis joining its two 
extremities. During expiration the convexity of the hoop is 
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lowered; in inspiration it is raised, thus increasing the 
transverse diameter of the thorax (see p. 251). 

(2) Costo-vertehral. — This movement takes place between 
the costo-central and costo-transverse joints. The neck of the 
rib is the axis of movement. On this axis the rest of the rib 
rises and falls during respiration, thus alternately increasing 
and decreasing the antero-posterior diameter of the thorax. 

Intervertebral Foramina (fig. 264). — In these important 
foramina, the posterior root ganglia lie ; the spinal nerves 
and veins emerge at them, the spinal arteries enter. 

BouNDAEiBS. — Behind, the articular processes and their 
capsular ligament. In front, the intervertebral disc and 
margins of the vertebrae. Above and below, the pedicles of 
the vertebrae, heads of the ribs and their ligaments. 

Passage for Posterior Divisions 

Fig. 265.— Diagram of an in- of VeSSelS and NerveS. — It is 

TEBVEKTEBKAL DISC DIVIIIED 77 1 , 1 

vEKTicALLY. {WUsoH.) boundfid extemaUy by the superior 

, costo-transverse ligament ; internally 

|^^&&^itg^^S]l' by the articular process and capsule ; 
^^^^^^^^m|^ above and beloto by the roots of the 
[^^^^^=^^^^1 transverse processes. 
WP"S'l>i^sfA%^M Dorsal Vertebral Lig-aments.— 

The anterior common tigament, com- 
^* ^Cns ?in|^ rf tie trtiia^- Posed of lougitudiual buudlcs of fibres, 
verteb?a7'J?tiieperiostenm°"''' covers the bodies of the dorsal verte- 
brse, being strongest and best marked 
in front of the bodies. Jt becomes wider and stronger as it 
passes downwards. It is narrowest at the fourth dorsal 
vertebra. Below, the crura of the diaphragm fuse with it. 
Its attachment is firmest to the discs and margins of the 
vertebrae. ,V»'*'i. 

The Intervertebral Discs become deeper as they approach 
the lumbar region. They should be examined in transverse and 
horizontal sections (figs. 263, 265). Within is a central pulpy 
mass ; concentric layers of fibrous tissue enclose it. The 
fibres of one layer run at an angle to those of adjacent 
layers and bind the bodies together. The disc is fixed to the 
vertebrae by a plate of cartilage (fig. 265). The bodies of the 
vertebrae are weaker than the discs ; a disc is rarely torn in 
fracture of the spine. 

The posterior common ligament, which descends on the 
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]^iosterior surfaces of the bodies of the vertebrse within the spinal 
canal, becomes stronger as it approaches the cervical region. 
It is weaker than the anterior ligament. It is wide opposite 
the discs and vertebral margins, where it is attached, and narrow 
over the bodies, where it is free. 

Interarticular Joints. — The articular processes overlap each 
other, and are provided with synovial articular cavities. A 
strong capsule unites them, and allows a gliding movement. 

The movements allowed in the dorsal region of the 
spine are : Rotation. The movement of rotation of one dorsal 
vertebra on another is limited, but when the collective move- 
ments are added it is considerable. The bodies are fixed by 
their discs ; rotation takes place behind them at the articular 
processes, which are set so as to allow this to take place. 

Flexion. — Only a limited amount of flexion is allowed, 
either to the front or to the side in the upper dorsal region ; 
the sternal ribs and sternum prevent such movements. But 
the dorso-lumbar region, on the other hand, allows the freest 
lateral and dorso-ventral flexion. This is the region most 
liable to fracture. 

Other ligaments, besides those just named, unite the dorsal 
vertebrae together. They are the ligamenta subflava, the inter- 
spinous, supra-spinous, and inter-transverse, and are examined 
by the dissectors of the head and neck. 
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Abdomen, contents seen on opening, 62 

cutaneous nerves of, 23 

lymphatics of, 122 

regions of, 19 
Abdominal aorta, 90, 133 

cavity, 61 

viscera, nerve supply of, 117 

wall, arteries of, 37 
layers in, 19 
muscles of, 25 
nerves of, 32 
surface anatomy of, 18 
vessels of. 32 
Accelerator urinse, 169 
Adrenals, 124 
Anal canal, 205 
Anterior crural nerve, 142 
Anus, 10 
Aorta, 285 

arch of, 286 

ascending, 286 

descending, 289 

in abdomen, 90, 133 
Aortic arch, branches of, 290 

plexus, 122 
Apical fibrous dome, 216 
Appendix vermiformis, 83 

opening of, 103 
Arcuate ligaments, 144 
Arteries. See special arteries 
Ascending lumbar vein, 144 
Auriculo-ventricular orifice (right), 276 
Azygos veins, 230 

commencement of, 144 



Bartholin, glands of, 153 
Bicuspid valve, 281 
Bile ducts, 106, 114 
Bladder, 186 

changes in shape of, 188 

coats of, 189 

false ligaments of, 168 

fibrous sheath of, 177 



Bladder, interior of, 190 

ligaments of, 188 

of female, 189 

of infant, 189 

peritoneum of, 166 
Bloodless fold of Treves, 70 
Broad ligament of uterus, KiS 

contents of, 199 
Bronchi, 293 
Bronchial glands, 249 

vessels, 250 
Brunner's glands, 102 
Bulbi-vestibuh, 49, 153 
Bulbo-cavernosus, 159 



CjiouM, 84 

Camper, fascia of, 21 

Cardiac plexus, 273 

veins, 272 
Caudate lobe of liver, 112 
Cervix uteri, 201 
Chordae tendinete, 278 
Clitoris, 49, 52, 153 
Coccygeus muscle, 14, 174 
CcEliac axis, 95 
Colic artery (left), 94 

middle, 92 

right, 92 
Colico-phrenio ligament (left), 85 

right, 85 
Colles, fascia of, 156 
Colon, 9, 81 

ascending, 84 

descending, 85 

sigmoid, 86 

hepatic flexure of, 84 

splenic flexure, 85 

transverse, 85 
Columnse carnese, 276 
Common bile duct, 107 
Common ejaculatory ducts, 191 
Conjoined tendon, 29 
Constrictor urethrfE, 161 
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Coronary arteries of heart, 269 

artery of stomach, 95 

ligaments of liver, 65 

plexus of heart, 274 

sinus, 272 

opening of, 276 
Corpus oavernosum, 60 

spongiosum, 60 
Cortex of kidney, 129 
Costal wall, lymphatics of, 23G 
Costo-central articulations, 298 
Costo-transverse articulations, 298 
Costo-vertebral joints, 297 

ligaments, 297 
Cowper, glands of, 163 
Cremaster, 30 
Crista terminalis, 275 
Crural canal, 47, 48 

passage, 48 
Cystic artery, 97 



Daetos, 53 

Deep cervical artery, 228 

circumflex iliac artery, 40 

epigastric artery, 40 
Diaphragm, 145 

attachments and structure of, 147 

openings in, 148 

surf ace markings of, 243 
Digital fossa, 54 

Dorsal nerves, posterior divisions of, 
234 

region of spine, movements of, 301 
Douglas, fold of, 29 
Ductus arteriosus, 264 
Duodenal-j'ejunal fossa, 69 
Duodenum, 78 

mucous membrane of, 101 



EjACULATOR urinffi, 159 
Epididymis, 54 
Epigastric artery, superior, 39 
Erector clitoridis, 152 

penis, 159 
Eustachian valve, 276 
External abdominal ring, 7 

genital organs, 49 

of female, 49 
of male, 52 

oblique muscle of abdomen, 5, 25 

sphincter of anus, 11 



Falcifoem ligament of liver, 61, 65 
Fallopian tubes, 196 
Fascia transversalis, 36 
Fasciai. See special regions 
Femoral ring, 44, 47 

sheath, 37, 48 
Fifth sacral and coccygeal nerves, 12 



Fcetal circulation, 263 

remnants of, in liver, 112 
Food, course of, in abdomen, 63 
Foramen ovale, 264 
Fossa navicularis, 60 

ovalis, 275 
Fourchette, 50 
Fourth sacral nerve, 16 



Gall bladder, 115 
Gastro-duodenal artery, 97 
Gastro-epiploio artery, right, 97 

left, 98 
Gastro-hepatic omentum, 65, 73 
Gastro-phrenic ligament, 74 
Gastro- splenic omentum, 74 
Genital organs (external), 52 
Genito-crural nerve, 142 
Gimbernat's ligament, 27, 47 
Girald^s, organ of, 55 
Glans penis, 60 
Glisson, capsule of, 113 
Globus major and minor, 54 
Gluteal artery, 179 
Great omentum, 65, 74 



H/"EMOEEHOii)AL arterv (inferior), 15 
(middle), 180 
(superior), 207 
Heart, 267 

blood supply of, 269 

course of blood in, 260 

interior of, 275 

lymphatics of, 275 

nerve supply of, 275 

relationship to pericardium, 259 

structure of, 284 

surface markings of, 269 

surfaces of, 267 

veins of, 271 
Hepatic artery, 96 
Hesselbach's triangle, 43, 44 
Houston, valves of, 206 
Hypogastric arteries, 178 

plexus of nerves, 122, 184 



Ileo-c*;cal fossa, 70 

valve, 103 
Ileo-oolio artery, 92 

fossa, 70 
Ileum, 80 

mucous membrane of, 102 
Iliac arteries, common, 135 
external, 135 
artery, internal, 178 

(internal), branches of, 179 
fascia, 139 
lymphatic glands, 123 

internal, 182 
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Iliac veins, 136 
Iliaous, 140 

lUo-hypogastric nerve, 25 
Ilio-inguinal nerve, 25 
Ilio-lumbar artery, 143, 180 

ligaments, 144 
Ilio-psoas, 140 

Inferior htemorrhoidal artery, 15 
nerve, 12 

mesenteric vein, 94 

vena cava, 258 
Infundibuliform fascia, 37 
Infundibulum of right ven riele, 278 
Inguinal canal, 45 

formation of, 31 

fosstB, 43 
Inguino-femoral region, 42 
Innominate artery, 290 

veins, 257 
Inter-columnar fascia, 27 
Intercostal arteries, 38 

aortic, 227 

artery, superior, 228 

muscles, 221 

nerves, 232 

space, structures in, 218 

veins, 229 

vessels, 227 
Internal abdominal ring, 37 

mammary artery, 38, 229 

pudic artery, 14 

stages of, 14 
Intersigmoid fossa, 70 
Intervertebral discs, 300 

foramina, 300 
Intestine, 78 

nerve supply of, 93 
Ischio-cavernosus, 159 
Ischio-rectal fossa, 12 

contents of, 14 

region, 9 

surface markings of, 9 
Isohio-sacral region, 9 

surface markings of, 9 



Lacteals, 93 . 

Lacuna magna, 60 
Large intestine, 81 
Latissimus dorsi, 5 
Left auricle, 279 

carotid artery, 290 

subclavian artery, 290 

ventricle, 281 ' , , . • 

Lesser sac of peritoneum, 7,4:: 
Levator ani muscle, 13, 175 

fibrous sheath of, 176 
Levatores costarum, 221 
Lieno-phrenic ligament, 89 
Lieno-renal ligament, 89 
Ligaments. See special ligaments 
Ligamentum latum pulmonis, 241 
Linea alba, 35 
Liver, blood supply 

fixation of, 110 

lobes and surfaces of, 113 

lymphatics of, 116 

nerve supply of, 116 

substance of, 116 

surface markings of, 109 

surfaces of, 113 

transverse or portal fissure of, 113 
Lumbar art 

fascia, 6 

lymphatic glands, 123 

plexus, 141 

region, 1 

cutaneous nerves of, 3 
surface markings of, 1 
Lumbo-sacral cord, 143 

ligament, 145 
Lungs, 243 

lobes of, 245 

lymphatics of, 249 

nerves of, 249 

relations of roots, 250 

root of, 247 

structure of, 250 

surfaces of, 244 
Lymphatics of abdomen, 122 



.Tejcnhm, 80 

mucous membrane of, 102 



Kidney, 8, 125 

blood supply of, 127 
hilum of, 128 
fixation of, 126 
pelvis of, 130 
relationships of, 125 
section of, 128 
structure of, 128 



Labia majora, 49 
minora, 49 



MAESHiLL, vestigial fold of, 266 
Meatus urinarius, 50 * i -jgid 
Meckel's diverticulum, 81 
Mediastinum, boundaries of, 253 

lymphatic glands of, 255 

structures of, beneath pleura, 241 

the posterior, 293 

testis, 57 
Mesenteric artery, inferior, 93 
superior, 90 

glands, 122 

vein, inferior, 94 
superior, 92 
Mesentery, 68 
Meso-colon, transverse, 68 
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Meso-salpinx, 196 
Middle hsemorrhoiclal artery, 17 
Mons Veneris, 49, 52 
Morgagni, columns, 206 

hydatids of, 54 
Muscles. See under special muscles 
Musculi papillares, 278 

pectinati, 275 
Musculo-phrenic artery, 39 



Neeves. See special nerves 



Obliquus internus, 29 
Obturator artery, 180 

abnormal, 40 

fascia, 12, 172 

internus, 172 

nerve, 143 
(Esophagus, 293 
Os uteri externum, 200 
Ostium abdominale, 198 
Ova, course of, 196 
■Ovarian triangle, 172 
Ovario-pelvic ligament, 169 
Ovary, 194 

lymphatics of, 183 



Panckeas, 104 

ducts of, 106 

parts of, 105 
Pancreatic arteries, 97 

ducts, 108 
Panoreatico-duodenal artery, inferior, 91 
superior, 97 
Parietal peritoneum, 41 
Pelvic fascia, 178 

floor, 174 

peritoneum, 18, 172 

viscera, nerve supply of 184 
Pelvis, boundaries of, 163 

floor of, 166 

lymphatics of, 182 

of kidney, 130 

of male in vertical section, 154 

parietal peritoneum of, 172 

veins of, 182 
Penis, 58 

nerves and vessels of, 58 
Perforating cutaneous branch of fourth 

sacral nerve, 12 
Pericardium, description of, 265 

relationship to the aorta, 262 

sui'face markings of, 266 
Perineal arteries, 152 

body of female, 51 

branch of fourth sacral nerve, 11 

nerves, 152 

(deep), 159 



Perineal vessels and nerves, 157 
Perineum, central tendinous point of, 
150 

fascias of, 156 

nerves of, 158 

of male, structures seen in section, 
154 

urogenital region of, 149 
Peritoneal fosssB, 69 
Peritoneum, continuity of, 64 

general arrangement of, 63 

parietal layer of, 64 

of pelvis, 166 

traced horizontally, 69 
Petit's triangle, 5 
Peyer's patches, 102 
Phrenic arteries, inferior, 134 

nerves, 254 
Pleura, divisions of, 238 

surface markings of, 242 
Pleural villi and appendices, 241 
Portal vein, 98 

tributaries of, 99 
Posterior commissure of vulva, 49 

divisions of nerves and arteries, 
passage for, 300 
Poupart's ligament, 48 
Prepuce, 49 
Prostate, 192 
Prostatic plexus of veins, 182 

urethra, 193 
Psoas, fascia of, 138 

magnus, 140 

parvus, 140 
Pudic artery, internal, 14, 181 

nerve, 15, 164 

stages of, 16 
Pulmonary aorta, 283 

artery, 247 

semilunar valves, 279 

veins, 247, 284 
Pyloric artery, 96 

sphincter, 100 
Pyramidalis, 35 
Pj'ramids of kidney, 129 



QuADKATUs lumborum, 7, 139 

structures on anterior 
aspect of, 7 



Bami communicantes, 118 
Reoeptaoulum chyli, 12 
Recto- vesical fascia, 176 
Rectum, 16, 204 

blood vessels of, 207 

first and second stages of, 87 

in vertical section, 204 

peritoneum of, 166 

sheath of, 177 

stages of, 205 
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Rectum, struetiire of, 206 

Kectus abdominis, 34 

Renal ganglion and plexus, 120 

Respiration, anatomical basis of, 251 

Eetro-csecal fossa, 70 

Eiedel's lobe, 109 

Right auricle, 275 

position of, 260 
Right ventricle, 276 

survey of, 200 
Round ligament of ovary, 195 

uterus, termination 
of, 51 



SACEAii arteries (lateral), 180 

artery, middle, 134 

ganglia, 209 

plexus, 208 

relations of, 209 
■Sacro-iliac articulation, 210 

ligaments, 145 
Sacrum, structures on pelvic aspect of, 

208 
Santorini, duct of, 106 
Scarpa, fascia of, 21 
Sciatic artery, 182 
Scrotum, 52 
Semen, course of, 58 
Semilunar ganglia, 120 
Septum of the heart, 282 
Sibson's fascia, 216 
.Sinus pocularis, 194 

prostaticus, 194 
Small intestine, 78 

sacro-sciatic foramen, 13 
Solar plexus, 120 
Solitary follicles, 103 
Spermatic artery, 56 

cord, 46 

coverings of, 47 

veins, 56 
Sphincter ani, external, 11 
internal, 206 

vaginae, 151 
Spigelian lobe of liver, 114 
.Splanchnic nerves, 119, 236 
Spleen, 87 

fixation of, 89 
Splenic artery, 97 

vein, 98 
Sternal joints, 222 

ligaments, 228 
Sterno-costal joints. 222 
Stomach, 7 1 

blood supply of, 76 

coats of, 100 

divisions of, 72 

fixation of, 73 

lymphatics of, 77 

nerves of, 77 

pyloric orifice of, 72 



Stomach, surface markings of, 71 

veins of, 77, 97 
Subcostal muscles, 238 
Sub-peritoneal vascular plexus, 42 
Sulcus tfcrminalis. 275 
Superficial inguinal vessels, 22 
Superior epigastric artery, 39 

mesenteric artery, branches of, 91 
vein, 92 
Supra-renal bodies, 124 
Suspensory ligament of liver, 65 
Sympathetic ganglia and cord, 118 

of thorax, 236 
Symphysis pubis, 209 



Testicle, 54 

descent of, 31 

section of, 57 
Thebesius, foramina of, 276 

valve of, 276 
Thoracic duct, 295 

viscera, nerve supply of, 234 

wall over heart, 219 
Thorax, waUs of, 212 

lymphatic glands of, 296 
Thymus gland, 256 
Trabeculse carnese, 278 
Trachea, 248, 291 
Transversalis muscle, 32 
Transversus perinei, 159 

of female, 152 
Treitz, muscle of, 80 
Triangular ligament of female, 153 
male, 159 
structures between 
layers of, 168 
Triangularis sterni, 237 
Tricuspid valve, 278 
Trigone of bladder, 191 
Tunica vaginalis, 53 

vaseulosa, 57 



Ue.ichus, 43 
Ureter, 9, 131 

course of, 185 
Urethra, membranous stage, 194 

in penis, 60 

of female, 133 

prostatic stage, 198 
Uterine artery, 181 
Utero-sacral ligaments, 171 
Uterus, blood supply of, 201 

broad ligament of, 168 

cavity of, 202 

cervix of, 201 

coats of, 202 

fixation of, 199 

mucous membrane of, 203 

nerve supply of, 201 
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XJtenis, parts seen in vertical section. 
200 

peritoneum of, 168 

relations of, 201 

removal of, 198 

round ligament of, 51 
Uvula vesicffi, 191 



Vagina, 203 

opening of, 51 

sheath of, 178 
Vagus, 254 

in abdomen, 122 
Valsalva, sinuses of, 279 
Valves of heart, position of, 2S4 
Valvulte conniventes, 102 
Vas deferens, 186 

course of, 55 
termination of, 191 
Vasa brevia, 98 

intestini tenuis, 91 



Vater's ampulla and papilla, 101 
Vena azygos major, 230 
minor, 232 
cava, inferior, 136, 257 
superior, 256 
Ventricles of heart, 260, 276 
Vertebral ligaments of dorsal region,. 

300 
Veru montanum, 193 
Vesical artery (inferior), 180 
(superior), 180 
sheath, 177 
Vesiculse seminales, 191 
Vestibule, 50 
Villi of intestine, 102 
Vulval cleft, 49 



White line of pelvic fascia, 173 
Winslow, foramen of, 65, 75 
Wirsung, duct of, 106 
Wrisberg, ganglion of, 275 
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